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!hb Council have pleasure iQ being able to repuritlieeontiuued prosperity 
of tbe InBtitute. 

The yeiu* 1880-87 hus beeu & most eventful one. In ilie last report of 
the Council it will be remeniberuJ that mention was miide of the Kojal 
Uininv, Engineering, and Industrial Exhibition to be held in Newcastle, 
the inception of which was dae to the mcrabora of the Institute. It was 
stated that Mr. Di^lieb, the then President, had Iteen elected Chairman 
of the Executive Cunncil and that the scheme hud received large pro- 
mises of support. It is now our pteagiog duty to record the successful 
completion of tiiia Exhibition and tlie I'lfectivc way in which members 
of the Institute have contributed lo its success. 

The Council cunnot refrain from mentioning the able assistance 
rendered hj Mr. 6. B. Forster and Mr. Thos. J. Bewick, who have, with 
their respective Committees, succeeded in giving such perfect representa- 
tions of Coal and Lead Mines, and their thanks are also due to Mr. May 
for the great attention he has given to the Haulage Section and the 
display of contrivances for faL'ilitating tlic transit of coal, which form 
.flome of the most important and interesting feittures of the Exhibition. 

There seems every reason to hope that as it has obtained the approval 
of the public as a brilliant and interesting displaj of all that is most 
worthy of notice In the way of modem inventions and of much that is of 
historical interest, it will also be a financial success. 

Seeing how attractive tlie Exhibition has proved to be from the day 
it was opened, it was considered that it would be an opportune occasion 
to invite the members of all the English and Foreign Mining Institu- 
tions, togethi^r with the managing bodies of kindred Societies, the City 
Council, the members of the Ri\'er Tyue Commission, and others, to a 
conversazione in the building itself, and to make arrangements to enable 
them to inspect such works and collieries as wore thought most worthy 
of eiamination, and the Council have pleasure in stating that through 
t^ kindness of the owners, a large number of collieries and engineering 
And other works have been thrown open to the guests, who have just now 
completed their visit. 
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The opiniou of the Ouuui:il iiae beeii adki^ ae to the advisabilit;^ of 
the City of Newcastle sending a deputation to Manchester to invite the 
British ABSociation to hold its 1SS9 meeting in this city, and it lias been 
unanimouBly decided that it is very desirable that this Association should 
be induced to pay the contemplated visit. 

An important matter for congratulation is that the Council of the 
Durham College of Science, another valuable institution whioh owes its 
inception to this Institute, and especially to the earnest work of one of its' 
oldest membore, Mr. E. F. Boyd, in the cause, have commenced to build 
an edifice worthy of the position the College holds as an educational body. 
The career of the College has l)een bo far successful; the number of 
regular matriculated students it has enrolled has been larger than tliose 
enrolled by similar educational establishmenls in their early years ; while 
the number of students who have obtained distinction and have risen to 
responsible positions in life has been in proportion to the matriculations 
rery large. It is well worthy of consideration whether the ftinds at the 
disposal of the Institute can be usefully employed in promoting the futnrc 
success of this undertaking, which promises to be of great value, especially 
as regards the education of students intending to follow the profession 
of Mining Gngiueering. 

The Principal of the College, in conjunction with the Council of the 
North- Ekst Coast Institution of Engineers and Shipbuilders, has indicated 
a conrse of study for the training of yonng men desiring to enter the- pro- 
fession of marine engineering and shipbuilding, and has submitted a plan 
of the proposed plant, buildings, and arrangemenl-s necessary t^i give effect 
to the same. This will involve an expenditure of about £24,<iOii, which, 
it is hoped, will be snpplie<l by the variona interested munufui-turcrs jn 
the district. The College has invited this Institute to co-o[«rate in a 
similar way as regards the mining profession, and a coumiittee has been 
formed to confer with the Principal as to the details. 

The pupers which have been read before the members arc of the nsnally 
high standard. As might be crpcct«l from the importance that is now 
attached to I he presence of dust, with or without gas, in coal workings, a 
considerable number have treateil on safety-lamps with the means of de- 
tecting gas, and on laying dust. Mr. Schanschi elf's lamp, with a primary 
fluid battery, and Mr. Swan's lamp, with a secondary battery, were both 
considered incomplete if not accompanied with some means of detecting the 
amount of gas present in the mine; and bulh gentlemen, together with Sir 
W. T. IjCwis and Mr. Maurice, have contributed dcNcriptions of apparatus 
to be nsod when electric lights are employed for ascertaining the amounto 
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of gas present. Mr. Robson has descrilxHl a very neat apimratus for 
laying dust in the wagon-ways and workings, and Professor Merivale 
read an elaborate paper on the transmission of power by steam in mines. 
Two geological papers of considerable interest have been contributed, one 
by Professor Lebour on the Coal-Measures in Catalonia, and one by Mr. 
Halse on the Manganese Ores in Merionethshire. Mr. Walton Brown's 
paper on some experiments which have been made in France to ascertain 
the probable connection between movements in the earth's crust and the 
issues of gas in mines, deserves more than a passing comment. This im- 
portant subject is at present in the hands of a committee, who have pur- 
chased instruments and are endeavouring to form some definite ideas on 
this subject. Mr. Brown has also contributed a description of a simple 
instrument for determining the specific gravity of bodies. 
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The Income for the year 188()-87 amounted to £1,754 28. 4d., being an 
increase over that for the previous year of £89 Ss. 7d. The Expendi- 
ture was £1,566 128. 9d., £57 158. lOd. less than that of the preceding 
year. The surplus of income over expenditure was £187 9s. 7d. 

The total amount of subscriptions and arrears received was 
£1,386. 

The arrears of unpaid subscriptions, varying irom one to four years, 
are £519 15s., being £22 Is. less than last year. 

(Signed) WILLIAM COCHRANE. 
G. B. FORSTER. 

July 28rd, 1887. 
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The Institute is not, as a bodj, responsible for the facts and opinions 
advanced in the Papers read, and in the Abstracts of the Conversations 
which occurred at the Meetings during the Session. 
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I Bn LOWTHIAN BELL. Bart., F.K.S,, F.C.S,, Riuntnn arange. North allurton. 

H^ice-lpresibcnls. 

WM. ARMSTEONG. Esq.. F.G.S., Pclaw House, Cheirterlc-Street. 

CDTHBERT BERKLEY. F.»q„ Marlej Hill, Wliickham. R.S.O., Co. Diiriiun. 

Sir benjamin C. BKUWNE, M.I.C.E.. 2. Granville Rood, Jcsmond, Ncwcutlc 

THOMAS DOPQLAS, Esq., Peases' West Culliiiries, DarUiiitton. 

A. L. STEAVENSON, Enq., Durham. 

JAJMES WILLIS, Esq.. 1*. Portland Tornuje, Newcastlo-on-Tyno, 

Couuril. 

WM. ARMSTRONG, Jan.. Esq., Wingatc, County OurUam. 

J. B. ATKINSON, Esq.. StDcksfieU-flll-Tyne. 

T. W. BENSON, E»q.. 11. Newgate Street. Newcastle -tin-Tyno. 

M. WALTON BllOWN, Esq., 3, Summerhill Terrace, NaH'OMtle-on-Tjne. 

W. H, HEDLEY, Esq., Consett CoUieriea, Hedouulej, NewcBstlB^in.Tjne. 

THOS. HEPPELL, Esq., Uafleld House. Birtloj, Chtwter-lo- Street. 

HE.VEY LAWRENCE, Esq., Grange Iron Works, Durham. 

Pbop. O. a. LEBOCR, M.A.. F.G.S., Dnrham Colloge of Science. Newcutle. 

Prof. J. H, MEEIVALE, M.A.. 2, Victoria VilUa, Nv»GH«tU-uii-T;ne. 

M. W. PAHRINOTON, Esq.. WenmoWh CoIUltt, Sunderland. 

Tk« Hon. CHARLES A. PARSONS. Elvaslon Hall. Byton-on-Tjne. 

A. M. POTTER, Esq.. Shire Mi«r CoUierj, Earsdon, NeBcnstte-on-Tj-ne. 

E. ROBINSON, Esq.. HowU«h Hall, near Bishop AuckhiniL 

J. B. SIMPSON, Esq., E.Q.S., HedgeGeld House, BUjilon-on-Tyne. 

J. G. WEEKS, Esq., Bedliugtoo, R.S.O., Nortlinmlwrlund. 

W. H- WOOD. Esq., CoilioeHall, Coihoe, Conntj' Durham. 

W. O. WOOD, Esq., South Hetton, Fence Houses. 

THOMAS WRIOHTSON, Esq., Stockton-on-Tees. 



LoBD ARMSTRONG, C.B„ LL.D,, F.R.S., D.C.L., Jesmoud, Newcastle. \ 
E. F. BOYD, E*q., P.Q.S,, Moor Honse. Leaimide, Fence Houses. 
JOHN DAGLISk, R»a„ Marsden, South Shields. 
Sib GEORGE ELLIOT. Bart.. M.P., ' 



, D.C.L., Houghton Hall. Fence Is J 



^ O. B. FORSTER, Esq.. H.A.. F.Q.S., Lesbury. R.S.O., Northumberhind 
2 Q. C. QREENWELL. Es-l-, F.Q.S.. Elm Tree Lodge. Dnffield, Derby. 
t^ LINDSAY WOOD, Esq., Sonthill, Chi-sUr-le- Street. / 



T. J. ] 



T. J. BEWICK, Esq., M.I.(!;.E., F.G.3., SuEfolk House, La 

rei.ce Pountuev HiU. near Loudon, E.C. 

l,wai, COCHRANE, Esq.', Grainger Street West, Newcastle. 

ScrrttHtj an& ®rrH8urrr. 

THEO. WOOD DUNNING, Nerilln Hall, Newcaitle-oi 
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^^^^^^^^B ^rigiREl ll!):einbtrs. 
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^^^^r MukeJ ■ ue L((a Unmbiuv. 








.L«^.I> ■ 


^^H 1 AiTKiH. HiNBY, Falkirk. N.B 


. Mar. 


8.1868 


^^H 2 AsDEasox. C. W., BeWedcre, Harrogate 


. Aug. 


21. IBSa 


^^H S ASDttKws. Rdqh, Swsrland Hall, Felton. Northnmberland ... 


Oct. 


B. 1372 




July 


2, 1872 


^^H E Ahustbono, Lobd, C.B., LL.D.. F.R.S., D.C.L., Jeamond, Nevcutle 






^^^B on-Tjne (PiLeT Pas3tTiit>i-r, Xemher of CouKcilJ 


May 


8,1866 


^^H 6 Armbtbono. Wm., F.G.8, PcUw Honae, Cl.wter.U-Strcrt (Vicb 






^^^H Pbmidbht) 


Ang. 


21. IBGS 


^^^H 7 ARuaiBona, W., Jun., Wingste. Co. DiirL&m (Mentber of Councili 


April 


7,1867 


^^M 8 Armstboso.W.L., Oakland* Bock, n«.rB««JIoy 


Uar. 


8.1864 




4,1677 


^^^P 10 ABKiroiiTn. Jambs, Stanlof Hall, near Dvrb; 


Feb. 


6,1876 


^^B 11 AaQUlTit, T. W., Harperlej, LinU Green. Newculle-on-Tyne 


Feb. 


2.1867 


^H 12 ATtmaoiT, J. B., StockiBeld-on-Tyne rif'"*" of CouneilJ 


Mar. 


6,1870 


^^f 13 Ateihboh. W. N.. Sbincliffc HaU, Dnrham 


June 


6.1868 


14 AnsBET, B. C, Wigaa Coal & Iron Co. Ld., Standkli, ne&r Wigan . 


Feb. 


6,1870 


15 AFSTiyB, JoHir, Cadzow Coal Co., Olatgow 


Nny. 


4,1876 


16 Atnblbt, Wm.. Chilton CollieTj, Ferry Hill 


Mar. 


3,1873 


17 BjLILEb.Obob(ik. Morton Cnlliory. Sunderland 


Feb. 


8.1877 


18 Bailes. T.. 6, Collingwood Tornic*, Jramood QardBn^ Newcastle , 


Oct. 


7,1868 


19 Bailbs, W., Cortonwood Collierioa, Wambircll, near Bamilcy 


April 


7,1877 


20 Uailbi, Samcku Perry Barr, BirminKliam 


Juno 


2, 18S9 


81 Bun, R. DoxALD, Newport, Mqnmouttuliire .. 


Mar. 


3.1878 


22 BAlKnaioaB, E., Nannery Colliery Offlw». Sheffield 


Dec. 


3.1863 


28 BAIiKB.TliOHAa, 60, King Street, Unncheater. 


Ang. 


4. 1877 


U Babclat. a., Caledonia Foundry. EUmarnock 


Dec 


6.1866 


25 Babtdolombw, C, CmUb HiU House. Ealing, Loiwlon, W 


Aug. 


6.1858 


M'Babtholomitw, C. W., Blakeiley Hall, ne»r Towcester 


Dec. 


4, 187S 


27 Bates. Mirrnsw.Bew. Hill, Blajdon-on-Tyne 


Har. 


8.1878 


28 Bates. W. J., Wiulaton, BUydon-on.Tyno 


Mar, 


8.1878 


29 BATEr, JOHH, Newbury CoUierie.. Coleford. Bath 


Dec. 


6,1868 


^^L aO BlAMtAlTDS, A., 11^, North Bailey, Darham 


Mar. 


7,1867 


^H 81 Bbii, Sib Lowcuiaw. Bart. F.RJ., P.C.S., Rountou Omnge. 






^H NorthallerU)n,(PaB8iDiXT) 


July 


«.:86* 


^H S2 Bblu JOHH, Mexrrt Bell Brother*. Middle)bro--on-Tee> .. 


Oct. 


1,1BS7 




Nov, 


7. 1874 


^^B M Bbbbov, T. W., 11. NewgaU StiMl, N««eMtls (MmiUr <^ Conmii) Aug. 


8.1866 



i 

87 
8S 
39 
40 

n 

46 

46 
47 
48 

u 



(lix) 

BiSELvr. C, Marie; Hill, WhickhKm, E^.O.. Co. DurhMn (Vigit- 

PaWiDBJIT) 

Bbwick. T. J.. M.I.C.E., F.O.S., Suffolk Uoiuq, Laurunce Puuiitiic; 

Hill, tienr Luiidna (RiTiaiKO ViCB-PuKaiDsyi. Member of 

CauiteiO -. ■ 

BiHLtKD, J., Bedford Lod^-e, Bishop AnckUnd 
BlBAX, B., PeaM.'l(); Cnuii Collieries, St. Hcleu's, Lanuuhlro 
Black, W., Uedworth ViUs, South Shields ... 
BoLTuK, U. H.,, Newcharch CoUterieii, Dear Manchester 

B»wTH, R. L., Asliiii(fton CoUierj, near Morpeth 

BOTD, E. F., Moor Houu, Loatuiidc, Fence Uouks (Piai Pbesiubnt, 

Member of CoH»cil) 

BoTD, B. F., Muor iloiiav, Letunaide, Fcucv HouK'8 

Bom, Wm., 74, JuiDoud Hoad, NewcMtlomi-Tjtio 

BrbC'KOIT, J. K,. 38, Fawcett Street, Suiiderlaiui 

Bkbtteu.. T., Uiiie Agent, Dudley, WurueatenliirH 

B&01I1I.0W, Wm., Pree«({woene, near Cliirk, North Walu» 

Bxowx, Jou.v, Priory FUce, 155, Briitol lUiad, Binningham 
BuowN, J. N., &ri, Uiiiaa Passage, Xew Street, Binoingliaui 

Bkown, THOa. FoBSTBB Guildhall ChamberB. Cardiff 

Baovus, Sib Br^ijaxin C, M.I.C.E.. 2, Uranvillu VmuA, Jmmond, 

Sewca«tle (Vick-Pskhidkbt) 
BBr&AK, WiujAn, Bosebridgo Colliery, Wigui 

BBcaAM, W., Jun., Doughui Bank CuUieriea, Wigan 

4 Bc.isiKO, Tbbo. Wood, Net-illu Hall, Ncwcaatle-on-Tyna 

fSerretary and TremnrerJ 
5»BPiiKa, Datid, C.E., F.G.M., ClydoHdalc Baiii Bga.. Bank St.. Carlisle 
e BCBBOwa, J. S., Yew Tree Hou«o, Athei-toii, uuar Miuichi'atur 

7 CiJfPBBiJ, W. B., Consulting Eugiueor, Grey Street, Ncwraatlu 
» Ckub, Wk. CocuBitK, South Beiiwcll, Newcwtle-on-Tjuo ... 
9 CHlMBBBd, A. M., ThDrncUITo Iron Works, near Sheffield .. 

CuEUSMA!!, I. T., Throcklej Colliery, Newcastle -on Ty no 

1 Cu8B£X.iN, W. T„ Wire Hope Mauiifacturer, Hartlap-ml 
a Clabiscb, Thomas, Elawick Colliery, Nowcoatle-on-Tyue 

3 Claue, C. F., Garswoud Coal and Iron Co., near Wiguu 

4 Cube, R. B., Marley Hill, near QahMhead 

a CLAas. W., M,E., Tlie Graijgu. Tuvorsall, near Ma-isBeld 

6 Clarkh, William, Victoria Engine Works, Oateahcail 

7 CociiBAKE, B., Aldiu Orange, Uurbaiu 

4 CocHBASE, C, Groen Royde, PedaiDre, near Stmirbridge 

9 COCHBANB, W., St. John's Chambers, Ominger Street West, Newcastle 

(RiTiBiita ViCB-PHBaiDKBT, Member o/ Coamnl) 
D CouE, RiCHABD, Walker Colliery, near Newcutle-oii-Tytiu ... 
1 CoLB, RoBSBT HEAxn, Lord Streut, BasTurd, Stoko-upon- Trent 
'2 CoLtis, W. B., 9»-inEord House, Stourliridge, Wnrceatcrahirc 
■3 Cook, J,. Juu., Washingtun Imn Work*, Gati/shead 



Aae- 21. isei 


April 


5,1800 


Juiio 


4.1867 




18&Q 


A(iril 


2. 1870 


Dec. 


6, ISIW 




1864 


Aug. 


21,1862 


Nov. 


6,1801 


Feb. 


3.1867 


Sept 


8,1864 


Nov. 


8,1866 


Sept 


2, 1876 


Oct. 


6,1854 




1861 





1864 


May 


6, 1877 


Oot. 


11, 1873 


Oct. 


7, 1876 


Dec. 


3,1867 


Mar. 


6,186a 


Feb. 


1, 1873 


Feb. 


5. 1876 


Dec. 


4, 1875 


Aug. 


2,1866 


May 


3, 1873 


Aiiril 


7,1866 


Dec. 


7.1867 


Dec 


6. 1866 


June 


8,1857 




1859 


Apri 


6, 1873 


Feb. 


5, 1876 



74 CoBSBTT, V. W., ChittoQ Moor. Fouce Hnuao 

7G COBSITT, M., Wire Rope Manufacturer. Tvam;, Oatesliead ... 

78 CortsoM, F.. 10, Victoria Terrace, Durham 

77 Cortsos, W., High Coniscliffe, Darlington 

7B CowKT. JoRN, Weannoath Colliery, SunderUud 

79 Cox, JORS H., 10, St. Qeorife'g S<)iuire, Sunderland 

80"CoiB, E. B., Drifton, Jeddo, P. 0. Luiome Ca, Peniw., U.S. 
61 Coxos, e. B., 3, Poeti' Comer, Wcitrainntor, London 

82 CuiwpoBD, T., Littlctown Collicrj, niar Durham 

S3 CstiWrOBD, T., 3, Qratimere Street, Qatcshisod-on-Tj'ne 
34 Ckawfobd, T., Jnn. Littlctown CoUiorj, near Durham 
8G Chawbdat, E., Oatcshnid-on-Tirne 

86 Chawbhay, O., QBteahead-ou-Tyno 

87 Cbonb, E. W., Killiugwortb Ball, near Newcaatle-on-T;ne ,.. 
fiS CuoNB, J. R., Tudlioe Bouse, tia Spennnnuor 

89 Cbonb. S. C. Killiii^orth Hall. NuwcaaUe 

90 Cbobb. John, 77, King Strert, Manclii-ster 

ei Cbopdacb. C. J., Bctlisfleld Collicrj Co., Limited, BagUlt. N. 

fi2 CuoDuACB. JOHK, West HoiiM>, Haltwbiiitle 

93 CsoDPACB, TuoHAS, Lambtua Lodge. New South Walei 



.. Bept. 8.1870 

... Dec 4,187K 

... ADg. 1.1S68 

... Oct. 1. IBM 

... No\. S. 1879 

... Feb. 6.1S75 

... Feb. 1, 1S73 

... Jane 5.1866 
... Aug. 21, 1862 

... Sept. 3, 186t 

.., Aug. 7. 1869 

... Dm. 4. 1869 

... D«. 4. 186S 

... Mar. G, 1870 

... Fob. 1. 1868 



Nov. 2, 1878 

. Jons 7. 1873 

1862 



94 DAOLian, JoBM, F.O.S.. Harsden, South Sbielda (Past Phbbidkkt. 

Stcatber of CouneilJ Aug. £1, 1861 

95 Daolibh, W. 8., Solicitor, Ncwe»«tle-on-Tyno Julj 2, 1872 

96 Dalr, DAnD. Wot Lodge. DBrlington Feb. G. 1870 

97 D'AKDUtiioMT, T., Liigc. Belgiam Sept. 8,1870 

98 Dakibi, W., Stewn Plough Worki. Lcedt June 4, 1870 

89 Dauing. Fbxwick. South Durham CoIUery. Darlington Nov. 6. J87B 

100 DaslisqTo:!, JaMH, Bbicb Park ColUery. Rnabim. North Wales ..Nov. T. 1874 

101 Darlikoton. John, 8. Coleman Street Buildiiigi, Hoorgate Street, 

Oiest Swan Alle;, London April I. 1SG6 

105 Davit. Kbnht, C.K., 8 Prince* Street. Westmiiiator, London. S.W. Oct. 11, 1878 

103 Dkib.K. K.. Solicitor, Newcaitle.on-Tyne Oct, 7,1871 

104 Dixon, D. W., Lumpsey Minca, Brolton, Sattburn-bythG-Sca .. Nov. £, 1872 

106 DiKO!', NlCB., Dudlcj Colliery. Dudley, Northumberland Sejrt. 1,1877 

106 Dixon. R„ Wire Rope Manufacturer, Teama. Oatesbead June G, 1876 

107 DODD, B.. Bcarpark Collietj, near Durham May 8,1866 

108 DoDDt, JoaBPR, H.P., Stoekton-on-TcM ... ..Mar. 7.1874 

108 DorOL*e. C. P.. Parliamcnl Streot, Conaett. Co. Durham ... Mar. 6. 1868 

110 Doijona.T..Pea«e»' WestCoUieriei. Darlington (VicB-PsMiDBirr)... Aug. £1. 18S2 

111 DOVB, O.. Vicwfirld. Stanwii. Carlisle July 2,1872 

112 DowulaWBLL, II.. Buttcrkuowie Colliery, nio Darlington April 5,1873 

IIS DiBON, OiOBOB, Uiddlefbro' ... June 2,1866 



114 Elliot, Sm nBOtOR. Dart.. H.P., D.C.L., Houghton Hall, Fsnoe 

Have*. [PiVT FKMiDTtvr. Memirre/CtmnnlJ ., Anp. ZI, U6t 

lis KisoON, RONBHT, 70, Manor Road, Upper Hew Croaa, London . Nov. 4, WS 



■us EsfBiBTOS, T. W., The Cedan, UetUcj, Loedi 

117 EHBtBtov, T- W.. Jun., The Ccda™, Mothlej, Leodi 

lis EuixS'iS, J. G., Londnnderry OtEces, Se&hain H&rbonr 

119 Kl-lKAUD, I. B.. H.E^ 6, UiUntone Lane Lcireiter 

120 Pabxir, a, Seaton Carev. near Weit Qarttcponl 

121 PxilBAR, JutM, Old Fiiaiidry. BiiniBlej 

122 PtrsLE, Thohu M., Etruria Iron Works, noir Stoke-on-Trent 
128 FxvwicK, Bakkab.u, »l. Osbonic Iload. Neucwtlc-on-Tyna 

124 Kkbes^ RoBisaos, OBBBld UiUl. nar Durham 

1S5 FixiLKB. E., PIfttC Lane CuUierr, Wigan, La^ncMhire .., 

126 Eletcebb. H., Ladyslioro Coll., Little Levn, Bolton, Lancuhire ... 

127 Flbtchik, Ja»., Manager, Co-uperative CuUienH, WntUend, near 
NewcaatU. Sew South Waleg 

I FLKtoaKR.Josy, Sock House, Ulventoue 

9 FoooiK, Wu., North Biddick Coll., Wuliington Station, Co. Durham 
9 EOBSTKH, a, B., M.A.. E.O.S., Leabar;, K.S.O., NorthoraberUnd 

(PiBT PsEsiDBirr, Urmter of Cotmcil) 

^ 181 EoBSTBB, J. R.. Water Conipanj'* Office. NewcMlle-oii-Tjne 

i FoKSTRK. J. T., Bumho]« Colliery, near Lancbeatur, Co. Darbam .. 
1S3 FoHSTBB, II., 23, Old Elvet, Dnrham 

134 Foster, Oeobce, Onmoiidthorpo Collier]', near Leeds 

135 Ebikci, Fbjkcis, St, Helen's Collier)- Co. Ld., St. Helen's, Lanowhiro 

136 FitANCB, W., Lofllioaso Minea. Lofttu-in-CleveUud, I1.S.0. 

r Fkahee, Geo., Victoria Oareiifldd Colliery, Liuti Oreen, Ntwcaitle... 

i QkuawAY, T. LiNDEAi, M.A.. Ai^ll CuUiery. CBinpbelto«Ti. N,B. 

B Ubsbahd, John, Weatgatii, WakeAcld 

9 OlLLBTT, F. C, 30, Midhind Itood, Derby 

t GlLBOX. O., Wnodlauds, Parbold, near Wigao ... 

1^ Gu-sor. S. B.. Mining; Engineer, He>hicitforti. StafFord 

143 OJBaa, JuHM, Suuthlleld Villas. Middles!,™' 

14* OiiiiDiHD, F- B., Acconntaiit, Nowcaatle-on-Tvue 

145 OOKBOS, Jaxbs N., c/o W. Hicolsou, B, Jeffrey's Square, St. Mary 

Aae, London, E.C .. 

B Gbace. E. N., Dhadko, Aeansol, Bengal, India 

"l« GSEATBH, J. O., St. John's, Wakefield 

148 Gbebn, J. T., Mining Engineer, Tj Celjn, Abercarne, Newport, Mon. 
148 GBEE5EK. JDQN, Gcueral Manager, Vale CuU., Hew GUsgow, Kctuu, 

Nova Scotia .. ... 

UO G&ee:iweu., G. C, Elin Tree Lodge, Dnffield, Derby (Past Pbebi- 

HBST, Mfinhfr of CouiuritJ 

161 Gbee:iwbli,U. C„ Jun., Pojiilon, ncarStockport ... 

152 Obbt, C. a., I^iid Commission, 24, Upper Mcrrion Street, Dublin ... 

153 Qbikveb, D., Bmncepeth Colliery, Willington, County Dnrham 

154 GkiFPITII, N. K.. Wn'iham 

U6 OaiwoAW, E. J., 23, Eardsluw Street, St. Helen's, Laacashire 
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6, 1876 
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21, 1852 
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6.1868 
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4,1675 
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e, 1867 
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4.1869 
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6, 1873 
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156 UxQOia, D. U., Wearmoutli Pateut Rope Worki, Sunderland ... Uar. < 
lB7*HAaDa, KaNEHT, Cutis Uylie, Sbeffluld Mar.! 

158 Baimbs, J. IticnAHD. Adderlej' Oreen Colliery, near LnngtoQ ... Nov. ' 

159 Ualij, C, Nerquia Cottage, Nerqaia, near Mold, Fliiilshire 

160 Hall, H., Luftkoiue SUtioii CoUieriea, near WakeGuld 

161 Hali, H. S., 8, Victoria Stnut, liisliop Aucklaud 

163 Hall, Wit., FmI Hcttou Colliory Oflico, Cuiboe, Co. DutUam 
163 Hall, Williau i'., Haawcll CoUicrj, Huwell, vi» SuiiderUiiil 
16-1 Uah!), EuHiwn, Abvranuui, Aberdare 

165 Uausottlk, W. H.. OrrvU Coal and Camiel Co., near W'igiu 

166 HAROBBAVEd, WiuiAH, ltoth»ell Uaigb, Loodi 

167 Hable, KlclLABD, BruwoL-y Colliury, Diirliam 

168 Haulb. WiLHAM, PagebiUikCiiUiBry, nisirUorliam ... 
1611 HAKBiaos, K., Eaatwoud, near Notliii(^hniii 

170 Uaubison, T. E., C.E.. Central Station, Nvwcaatle-on-Tyiie ... 

171 UAHiiisoN, W. B., BniwiihilU CoUieriei. near Waltall 

172 Uait, J.. Jan., Widdriiigton Colliery, Ackliogton 

173 UBCKELd, Matllmw. F.U.S., Walker CuUierj. NBWc»atle-oQ-Tyuo 

174 KedlrV, J. J.> Cotuutt Collieriuii, Lead^te, County Durham 

175 Hedley, J. L., Flooker'* Brook, CbmUr 

176 Uedlbv, W. H., Coiuett t'uUiuriua, Medomale;, KuwcMtlc-on-Tyue 

fUnmber of CaoneitJ II 

177 HiNDBiMOK, H.. Pelton Colliery. Cheater- le- Street ... Feb. 14. II 

178 Hbppbll, T., Leafteld Houk, Birtlcy, Choslcr.lu-iJtreet CMemier of 

CounctlJ ... 

179 Heppbll, W., Weatcm Hill, Durham 

180 Ubeduan, J., Park CrcKent. llridgeud, Olftmorgaimbira 

181 Bbslop, C, Lingdale Minm, via Skolton, &.S.O., Yorka. 

182 UeaLUF, UuAisaiiK, Wliitwell Cual Company, Sunderland ... 

183 Heslop, J.. Cavci^diab HiU.Sberwood, NottingluuD 

184 Ueiueuimoton, V„ Coilodge CoUiiry, Keweaitle-ou-Tyno ... 
185*HBwirr, U. C. Cual Pit Ucatb Colliery, near Briatol 

186 Hewlett, A., Haaeicy Manor, Warwiuk 

167 HioBOK. Jacob 

188*HlLTu:<, J., Wigau Coal and Iron Co., Limited, Wigao 

189 HlLTOK, T. W., Wigaa Coal and Iron Co., LimiUd. Wigau ... 

190 Howwojf, J. W 

lUl HoLLluAT, Mabtiit F., Longley Grove, Durham 

1D2 BoLMEO, C, Uraiigo Hill, near Bishop Auckland 

199 HoxBa, Cbaklbij J., Miuiiig Kii^iieer, Stoko-on-Treut 

194 Hood, A., e, Bute Crewvnt, Canlift 

196 HorB. Qbobqr, Suetteu Houac, Fcnco Houaea ... 

196 HusMBEr, n.. Bodridge Hoiuo, Wingatc. B.ii.O., Co. Durliaui 

ltf7 HoHSUX, W., Wldtsbill Point, I'ercy Mun, Nawisatle-vii-Tyuo 

190 HoasoLD, H. !>., C. aud H.E., F.B.Q.S., F.O.S., U. Sno. A.. 4tc. 

im UowABD. W. t\ 13. Can:ndiiU Slrecl, Chnt«rBeld 

200 UtKBLB. Juujr, Waal Pelton, ChsMer-lo-StMot 



Auff. 


6.1S63 


Mar. 


2. 1878 


Oct. 


4,ll<60 


Feb. 


1,1868 


Oet. 


5.1873 


FeU 


6.1864 






1861 


D«. 


7,1867 


AUR. 


3,1865 


Fch. 


5. 1870 


Hay 


1. 1875 


April 11, 187* 


AUR. 


8.1866 


April 


18. 1661 


F*b. 


3. 1S77 


Aug. 


1. 1M74 


U..r. 


6.1M67 


April 


1, 1871 



I HrmLS, Joi., StHveley Worki, near Chesterfield 

B Hi'NTBH. J., WaratiUi C«il Co., Charlu»town, N.S. WiIm, AnrtralU 
B HrasT. T, G., F.O.S., OBbonio Roiul, Xpu-caatle-on-Tyue 

4 JlCKBOir, C. G., Chamber Colliery Co.. LimiUd. Hollinwood ... 

E jACKBOlf, W. O., Loscoe Grange, NonnBntoo, Yorkshiro 

B Jabsatt, J., HoogUton Muo CoUierj, near Bartule; 

a07 Jbffcook, T. W., 18, Bank Street, Sheffield 

20S Jfnktxs, W.. H.E.. Ocean Collieries, Treorkj, Glamorgan ... 

S09 ISTKtjts, Wv., Consett Iron Works, Conaett, Durham 

UO J0HH8OH, J., Carlton MoJn Collierif, Barnsley 

1 JOHinOH, R. S., Sherbnrn Ball, Darbam 

I JoiCBV, J. 0.. Forth Banks West Faeborj, Nuweaatle-an-Tjuc 
aia JoiOiT, W. J., Urpetli Lodge, Chcstcr-le- Street 

ZH KctDALt, JOHS D., Roper Street. Wliitehaven 

K15 KwPTOK, J. a., «, St, Mary"! Gate, Derby 

216 EtKKBT. J. W., Asbgrove, Windygntea, Fife 

217 K.V0WLK3, A., Swinton Old Hail, Muiicliuater 

21s KsowLBs, John, WcstH-ood, Pundloburj, Manebcster 

219 L&HB, E., Bowthorn Colliery, Cleator Moor, near Wbitchaven 

220 Lamb, R, O., The Lawn, RyUm-oii-Tyne 

121 Lamb, Richabd W., 29, Great Cambcrlaiid DacG, London, W. 

£22 LtMCAaTBB,JotiN, BUtonGran^, Rogby 

!S3 Lassalb, a.. Echo Rank, Inverkeitbing, Fife 

S21*Lapobtk, Hesbt, M.E., AciJrles de France, Aubin, Aioyron, France 

225 LArEBicE, Robt., West Ronton, Fence Hooses 

236 LlwnEsOB, Henbt, Orange Iron Works, Durham C^em- of CoutcilJ 
SSI Laws, H., Onunger Street W., NawcaatlB-on-Tyne 
KSS L&Bors, G. A., M.A.. F.G.S., Durham College of Science, Newcastle, 
fMeather of Cottncil) 

229 Lbb, Gbobob, 18, Newcomeo Street. Ccatbam, Redcar 

230 Lrslib, Axdbew, Coxludge Hall, Oo«forth, Newcastlc-on-Tyno 

231 Lbtes, Ellib, Bowdon, Clieshire 

232 Lrwis, Sib Wilmav Thohab, Hardy, Abordare 
ESS LlDliELL, 0. H., Samerset House, Whiteha'von 

231 LiKSLBY, R., Cramlington Colliery, Northumberland ... 

235 LtxstBT, 3. W.. Whitburn Colliery, South Shields 

236 LtSBUAX, T., Jun., Hetton Colliery, Fence Houses ... 

237 LtSHMAS, Wk., Witton-le-Wear 

23S LianUAs, Wm., Bnnker Hill, Pence Houses ... 

239 LtTBeltr, C, Brndford Colliery, near Manchester 

240 LiTKSKT, T., Bradford Colliery, near Mancbeatcr 

241 Llbitbltk. L., Abersjcban House, Abersycban 

243 LOOAH, WiLUAM, Langley Park Colliery, Durham 

B4> LoHaBOratM, J., Barrow Collieries, Bamsley, Yorkshire 
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2,ISS9 
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6.1869 


... Aug 


21, 1S52 
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4, 1870 
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7, 1873 


.. Nov. 


2, 1867 


.. Sopt 


4,1869 


.. Dec. 


6, 1862 
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2, 1874 


.. Mar. 


7, 1874 


,. Ang. 


21, 1868 


.. AprillO, 18S9 


.. Mar. 


6,1869 


,. Oct. 


S, 1S74 


., Oct. 


5, 1872 


., Feb. 


1, 1873 


.. Dec. 


5.1856 


.. Dec 


5. 1856 



2, 1872 
2, 1865 
2, 18BS 
5, 1877 
. 2. 1876 
1,1863 
6, 1669 



June 4,1870 

Sept. 7,1867 

1861 

IS64 
Sept. 4,1869 
July 2. 1873 

Sept. ^ 
Nov. I 



Sept. 1 



aM Loftox. A.. F.O.S., 6, De Orej Road, U-ed* 



r, Hbnbi, The Linden 



Darii 



arliiigton 

J Maliko, C. T., Ford Pottcrj, Newc«3lie-on-Tjne 

1 Maxv ATT, J. E.. C.E., St. Androw's Chambors, Leeda 

i Mablbt, JonN, Thoriilicid, DorlingUin 

9 Hablet. J. W., Mitrlej, Pinching, le. Marlej. 41, Tliroadnecdla Si 



. Nor. 6. 1B69 



. Kor. 6, 1876 



) Maksuall, F. C, Muaan. R. Jt W. UawtUorD, ! 

1 MAsaToN, W. B., Leeawoud V>lu OU Wurka, Mold ... 

i Mabtbn, E. B., C.E., Pedmore, near 8tourbridg« 

) Matthews, It. F., Ridlc; Hall, Bnrdon Mill, Cnrlisle .. 



... Oct. 6, 187S 
1864 
... Aug. 21, 1S52 
London Aug. 1, 1S68 
I, Kuwcaatle. Auff. 2, 1866 

Oct. 3, 1B68 

July 2,187* 

Mm. G, 1857 



inCi).Ld..aiimw&m,C.P.,Indui Nor. 7.1868 
.. Mar. 6, 186S 
.. Ui. G, 1S70 



. iUj B,1877 



S&4 Macohan.J. A-.NerbnddkCnal&Ii 

253 Mav. Geo., Hartou CuUierj Office), near Soath Sliioldi 

ESQ HcCuEATii, J., 95, Batli Str««t, Qliugow 

257 McCtLLicH, David. BeecU Grove, Klluuu-Qock, N.H. 

258 HcMoitTKiB. J., RMl>tt<»ck Colliery, Bath 

259 MiBirALi, Pbjc J. H., M.A., 2. Victorik Vilbu, Nowoutle-oi 

(Mea&erofCoaacil) 

260 MiLLEB, ROBKBT, Silkstone and Wonbro' Park ColUeries, BamBlej... Mar. 2, 1866 

261 Miuj, M. H.. Kirklyo Uotl, Alfreton Feb. 4,1671 

2€2 HiTCUBLL, CaAB.. Juamund. Nuwcostleon-Tyne April II, 1874 

263 MiTCHBLL, Joseph. Mining Offices, BIdon Street, Bamaley Feb, 14, 1ST4 

S&i MiTCUiMaoic, B., Jua., PoutopColl., Liiitt Green Station, Co. Durham Feb. A, 1S66 
266 MoxtuoL'9K, Joa., Qilerut. Cockorioouth 

266 Moor, T., CamboU ColUery, Bljth 

267 MooB, Wm., Jan., Uetton Colliorj, Fence Houaei 

268 MiHJHK, R, W., Colliery Office, Whitehaven 

26U MOBBU. W., Waldridge Colliery, Cheator-lc-Street 

270'UoiiTox, U. J., 2, Weatboama Viilaa, South Cliff, ScarboDOgh 

271 MuuTON. H. T.. Lamhtou, Fence U'juaes 

273 Hi-NDLS. AUTBTB, St. NichoW Chambers, Nawcaatlo-on-Tyne 
Z73 Mdsolk. W., IlcdiMdule Miuca, Bellingham ... 

274*Nawr. BlTDOLFn, Uberbergralh, Dortmuud, Pmaaia 

£7G Marl!!, Jaux, Dunboltle Uuiue. UirUetd, Narmaatoa 

276 Nbwall, B. S.. Fcrodune, Oatwihoad-on-Tyne 

277 NiCUOLMS, E.. Jnu., Bcamiih Colliery, Chester-U- Street 

278 NiCHOLaOK, JIabsilall, MidJleton Hall, Leed* ... 

279 NoBLB, Captain, C.B., F.B.S., F.R.A.S., F.C.S., Jeanond, New- 

cutle-oo-Tyne ... 

2S0 NoRiH, F. W., F.O.S., Bowby Hall Colliery, Dudley, Staffordikire... 

^fH OoDKX, JoaM M., Solii^tor, Snnniaide, Sonderland Uar. 6,1867 

2Si OoiLViB. A. Qrabke, 8, QroTe End Road, St. Joba'a Wood, London Mar. S, 1877 
2aa Olitbb, ROBlat. CharUw Cultiery, near Durham Nov. d^ 1B7S 

SSI PulclB, A. S., Uanrorth Hall, Waahia^D SUtion. Co. Darham ... J^y S. 1871 
»tt PAiJIBB, Sib Cublm Mabc, Bart., U.P., Quay. NeaeMtto-aa-'lyna Nor. ft. ISH 



June 


4,186a 


Oct. 


8,1868 


Jdy 


a. mi 


Nov. 


e,i8»> 




18BS 


Dm. 


S.U66 


A«g. 


11,1811 


June 


6.1876 


Aug. 


1,1873 




U69 


May 


i,im 


Ma, 


2.1863 


Aug. 


7.1860 


Nov. 


7.186S 


Fob. 


a. 1866 


Oct- 


6,1894 



lor. 6.U«I J 



8 FxTtavc. C„ S^ngBeld. B«rw Rood, PontypHill, SoutU W*1«a 

7 Paxtoii, F. S.. Silksworth CoUierj. SmiaerlMld 

8 P*aeJNOTo:f, M. W., Weannonlh Coll., SiinderUnd ('Jfem. of CoanrilJ 
g Pabtoi., T., F.O.S., HUl Top, West Bromwieh 

Pkacb. M, W., Wigan, Laiicasliire 

1 Pbsbci, F. H., Bowling Iron Works, Brodtord 

2 PsAsa, Sir J. W, But., H.P., Hatton H&11, Onisfaru*. Vorfcthiro .. 

3 Peel, Jonn, WlianicUIFQ Silkttono CollicriM, near Barnslcy 

i Pbel, Joh.v, LeMingtbome Colliory, Biiboi> Auckland 

13 Psil.R. Wiu,iAH, CaTtgaie, Hcnsinghun, Wfaitebarcn 

a Picsrp. P. W., Ri.hton, ne»r Blaekbnrn 

7 PISOHIK'S, Akchd, E.p -11, TllTOadnoodlo Street, London 

S FoTTBE, Addison, C.B., Hmton Hntl, Newautle-oD-Tjao 

) Pomit, A. M., Shiro Monr Cull.. Earadon, Newcatlle fifen. of 

CauBcllJ 

i POTTBB, C. J., Heaton HpiII, Scwfaitle-on-TynG 

I Piiii.1t. Jon\, 6. Oabomc Villas, Jesmond, Nc<TcutlG-on-T;ne 

! Pmca, J. R., SUiidisli, u«nT Wigan 

) Pribstxas, Josatiian, Coal Owner, Newcastle -on -Tjne 

I pRmoLB. Edwabd, Choppingtoo Colliery, NorthnmlMrland 

t BavuT, J. A., Hiddlcton St. OeorKe, B.S.O., Co. Darliain 

kRAXSAT, WK„Tar«dBle Colliery, County DnrlmiD 

^ Beed, RoaKBT, FetllBg CoUierj. Ontesiiesd 

I Kbss, Da!(1el, Glandare, Alicrd»re 

\ Rbid, Akdkrw, Newcnstle-on-Tyno 

■ RiCKABDSOK, H., Backworth Collier;, KewcadLlcHin-Tyne ... 

b BiCKABDgas, J. W„ Imu ShipbuildoT, Nowc»stlu-on-Tyne 

t RlDUr, (>., Tytia Clminberi, 38. Side, Newnstle-oii-Tyno .,, 

t BtDUT, J. H., Meiin. R. & W. Hnwtliom. Ncwenatle-on-Tyne 

k RtDrARD, J,. Bridgrewater Office Walkdcii,iir. Bolton-IO'Miiors, Lan. 

f Rnnoa, U. A, 6, QKesn Street. NBwcft»tle-on-Tyne 

B RcnoN, W, A., Agnes Rowl, Northampton 

t RoBBBTSOS, W., M.K.. 123, St. Vinwnt Street. Qln^gow 

i ROBll'SOl'. O. C, Brereton and Haye* CoUs., Rngclcy, StaSordjIiira . . 

I RosixaoK, R.,Hawlieli IIull,iiearBisllopAucldsnd^Vnii. o/CDimr-iV^ 

^ Ronaor, J. S.. Batterknowie CulUery, via Darlington. 

t RoBSOX, TsoHAs, Luraley Colliory, Feneo Houses 

I RooEsadN, John, Croxdale Hnll, Dnrhara 

) RoeCahf, J., Shilbottle Colliery, Lesbary, R.S.O., NorthnmberUnd ., 
m KoflS, J. A. G., Consulting Engineer, 13, Belgmve Tarrwe. Newenstle 
32a RoasEil, W., Mineral Snrrcyar, Llanelly, Carmarthenshire ... 

33G I{orHW-ELi„ R. P., 27, Park Place, New York. 0.S 

337 BorTLKDaa, Jo3., Ryhope Colliery, SunderUnd 

R23 KoprtBDOB, Wu.. S. and L.C. and R. Co., Reierve CiiUiery, Sydney, 
Cape Breton ... 

t RinaKB^oao, J., Halifax Coal Co., Ld., Albion Mines, Nora Scotia .. 
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8,1873 
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7. 1871 
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Mnr. 


5, 1870 


Nov. 


5, 1870 


Feb. 


1.1868 




1853 


Oct. 


4,1860 


Mar. 


6.1869 


Feb. 


2,1867 


July 


a, 1873 




1856 


Mar. 


5, 1870 


Sflpt. 11, 1876 


Aug. 


6,1SS7 



A 



^^r 


^^ 


^^ 830 RciBSRyoRP, W., Sa. DerB-enl Cnllierj. Annlield Plain, Unt2 Qreeu Oot. 3, 1S7* | 


931 Rtdkb. W. J. a., Forth Siroct Biusi Worku, Newcaalle-oH.Tjne 


Nov. ^^1876 


^^ 332 Siljrt, OHOHaB, Vauihall Collicriei, Ruabon. North W»lei 


April 11, 1874 




April 4, 186S 




Dec. 7.1867 


^^m 335 Scott, C. P., Mcdonwloy, Uati Grcoii, Newc«»tle-on-Tyne 


April H, 1871 


^^M 886 ScoruB. a., a«lor Moor, »<» Csmfortli 


JuIt 2,1873 


^^M S37 SuAW, W., Cut Steel Foandrj Co., Ld., Middlesbro' 


June 3,1871 


^^H 333 8B1BL, JoHX, FramwcUgkte Collieiy, Countj Durham 


May e. 1871 


^^H 339 SHOSB.lBiAC,4.We8tmm»UTCniamber».rictori»StrMt,Uadon,8.W. 1868 | 


^^H 810 Sbdtk, C. A,. W«tae, South SUk'lils 


AprillLlSTl I 




Dee. 6.1866 1 




^H c/Co^„ciIJ 


Oct. 4. 1S60 


^^^1 813 SniPSOK, R , Moor Hotite, R.Tton-DH-Tj'na ., 


Ang.B1.1863 


^^^ 341 SiKPsoN. B'jBr., Drummuad Coll.. Wo<tv>Ue, Pii;t:>[i, Nova Srotia 


Dec. 4,1875 


^^H 815 Slikk, T., 2, Choppington Street, Westmorlaod Road, Nvweaith) . 


July 2.1878 


^^H 316 SKiTti, 0. F.. Orovehunt, Tunbridge WelU 


Aug. S. 1853 




Dee. 6.1874 


^^H 318 Sjjith, T. E.. FhcBuU Foundry. Newgate Street, Nowoiitle-on-Tyno 


Dee. $.1874 


^^H S19 Sofwith, A., Cauuock Chase Collicriei, near Wal»11 


Aug. 1,1S08 


^^^1 350 fiopWITH, Taoi., 6, Orcnt George St., Wcatini niter, London, S.W. . 


Mar. 3.1877 


^^H 851 SoDTHBBS. R., Burleigh House. Tha Parade, Tredegurville. CardiS . 


Aug. 3,1865 


^^^1 363 SoCTBWORTII, Tuos., Ilindlpy Grwn Collicriei. near Wigan 


May 2,1674 


^^1 853 Sfkmceb, John, Weitgate Road. NowcaslIe-on-Tjne 


Sept. 4.1869 


^^^1 851 Spehcbb, M., Ncwbnm, near Nevcaitle-on-Tyna 


Sept. 4.1869 


^^^1 356 Spbnckb, T., Rjton, NcwMrtle-on-Tjiio 


Dec. 6,1966 




A,«. 21. 1S63 


^^V 857 STBATIHEOy, A. L., DarhSDl (VlCE-pBERlDKtT) 


Dec. 6.1855 




Oot. 4. 1860 


359 Stetbhboh, It. ... 


Feb. 6. 1876 


860 Stobaht, W.. Pepper Arden, Northallerton 


Jnly i. 1S72 




^^^ 362 SrBAKBB, J. U., Stag«haw Home. Corbridge-on-Tjne 


Oct. a, 1B74 


^^H 863 StIjITTON. T. H. M., Tredegw, South Wal™ 


Dec. 3.1870 




May S.IS74 


^^V 305 Swallow. H. T., t^pringwell, OateibMd-an-TjnB 


1861 




Sept. 1. 1871 


^H 367 SWAX. J. 0.. Up«H Hall, near Middle.bro* 


Sept. 2. 1871 


^^ft 368 Swash, C. G.. Sec.. Oeneral Mioing A>n. U., Blotnfleld Houk, Lo> 




^^H don WaU, and New Brood Str<!ct.. London, E.C 


Aug. 7, 1975 


^^^ 369 Tatb. Smox, Trimdon Orangre C.Ilierv. Co. Durham 


S.>pl.ll.W75 


^ 870 TArioi, HcOB, King Street. Qiaj, Newcaille-on-Tyno 


Sept. 6.1856 


371 T»TW>K. T., King Street. Qnaj. SewpMtle-on-Tjne 


July 2. 1878 


871 TatlonSmith, Thokai, Urfvncroft Park. Diirlian 


Acf. S.1B66 



(nvii) 

mrsos, R.. Jiin., 10. The Crescenl, UatPshc^ul Sp]>l 7, 1S67 

371 Taonaox, JoBir, lC»Uia HineB,hyUiddlc»bro'... April 7,1877 

375 Thoxeos, Jos. F., Manrcn M&in CoUier,T. Rotborham ,. Feb. 6, I87G 

376 Ti»5. J., C.E., Asliton Iron Rolling MilU, licdmiriJiter, Briatiil ,,. Stpt. 7, IB67 

377 Tmos, Ww.Jony, Wntcrloo Terrace, Wliitehavcn .., , Mm-. 3,1877 

378 TvKAcE, D., f/aMr.Doiinigaii,71, WealgHta Road.XeM-cuUe.oii-Tj'iiu Fvb. 14,1874 

379 Tr/ACi. WiLVMD, So. Medomilej Coll., Untx Green, Ncwcutlc ... Oct. 7. 1876 



f, JoHy, Uiainond Boring Company, Wliil 



1 Wadhau, E., C. and M.E.. Millwood, D&lton-in-Faraesa 
i Walseb, J. S.. PagcRcld Iron Works, Wiirun, Lancailiire 
S Walkib, W., Hawthonw, Saltbnm-br-the-Sca 

I Wallace, HENBr, TrencU Hall, Gatcaliead 

5 Wakd, H., Rodboston Hall, Tiear Penkridge. Stafford .. 
S Wabdaib, John D., Rcdhougli Engine Worlu, Qateahetid 

7 Wardeli, S. C, Doo Hill Houao, Alfrcton 

a WATSoif, M., Cnrrou Street, Maryport .. 

9 WRKKa, J.Q., Budlington, R.S.O„Nf)rthiinilKrlandf'Jfrm .o/Coi>»c7j Fub. 

Wkstmacott, p. G. B.. Elswiek Iron Works Newcastle 

1 WaiTK, U., South Hetton CnlWers, Fence H,>u«C! 

3 WniTK. J. F-, M.E.. Wakefield 

« Whitb. J. W. H., Woodlerforf, near Lewis 

It WaiianKAD, Jamh, Briudle Lodge, near Prestnn. Lanculiire 

Po WniTELAw, JoHH, lift, George Street, Edinbnrgli 

16 WHtTTBll,Tll03.S., Wjlten Colliery, Hear Coventry .. 

17 WlDD.*s, C, North Bitcbbarn Colliery. Howden, Darlington .. 

) Wight, W. H., Cowpen Collierj, Blytb 

i Wild. J. G., Hedley Hope CoUieries, Tnw Lan-. by Darlington 

UAHSOS, JOHM. Canaoclc &c., Cnilierics, Hcdnesford ... 
L WitLia, J., 14, Portlaud Terrace, Newcastle (Vicb-Prbsiobst) 

MS, J. B., ^Vingaeld Iron Works and Colliery, Aifreton... 

t WiLsoir, RoBEBT, Fiimby Colliery, Maryport 

t WiLios, W. B., Thornley Honso, Trimdon Grange 

i WtSTBB, T. B., Gray Street. Newcartle-on-Tync 

9 Wood, C. L.. FreeUnd, Forgandenny. Perthahire 

7 Wood. Lind^at. Tho Hermitage, Chc»ter-le-Streel (Past Pbbsii 

Xember of CoundlJ . 

i Wood. Tbokas, Rainton Home, Fence Houiea 

J Wood. W. H., Coihoe Hall, Coihoe, Co. Dnrham ('JfemSer tf CouHnilJ 
D Wood, W. O.. South Hetton. Sunderland fMember of ComncilJ 
1 WooLCOCB, HKNBr, St, Bees, Cumberland 
I WsiOBTsoK, T.. Stockton-on-Taes C^embfr of Councilj 
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Z, 1876 
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B, 1870 
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6. 1874 
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3.1877 
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a, 1872 
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5. 1857 


Nov. 


5, ISgS 


Aug, 


1, 1874 


Feb. 


6.1869 
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7. 1871 




1853 


Oct. 


1,1867 


Sept. 


3,1870 




1856 


Nov 


7,1863 


Mar 


8.1878 


Sept 


13, 1873 



fxxviii) 

Muktd ■ in Lire Membcn 

1 ACKBOTD, Wic., Morle? Main ColUeriei, Morlc.v, iir, Lcedi ... Feb. 7. 1S80 

2 Baibktt. C, R-. New Se^lmui, SiiuibrUiiii Nov. 7. 1874 

3 Hill, C. K., IVk House, DiirliuiD Dec. 3. 1 870 

i BlNKB, O. J., Onvernmeiit Iiiipcctar of Miiict, Duiiuditi, New Zi^ilmul Aug-. 7i 1880 
6 Bboja, RlcsAKD, EcEuiglicher, ObcrlH'fgnth, 35, Fri^ricb Stnuw, 

H»lle.ii/ Nov. 6,1880 



6 CaARLTOH, IlEKiir, Uawkti, Cnwaha; &, Soni, Oateslicad-on-Tync 

7 CitOS9, W. AeauBioi!', Mraira. R. & W. Hawtliora, Ncurcaatlc-oii-Tjrii 

8 DicttM, TflOMis, Deurham CnUiiT.v, r.a C«li»le 

9 Datiis, John, llurtlc; Houu, Coutidan, Bisliap Auckland . 

10 Dies, J. Qibbos, Klonivillc, WliitehAvcn 

ll'DixoH, JiUEs 8., 170. Hope »tre«l, aiiugow 



12 Klus, W. R„ F.G.S.. Wigun 

13 KORKBiiT, B. Ji, Kngiuecr in Cluu-ge, Colania Ociimpo, Gnin Chkco, 

Ai^ntiiiu lU'piiblic 

14 FOBBBST, J. C, Witio; Coal Co.. LiiuiCcil, Ualoiowen, Uinniiipliaiu . 

15 Qallowav. Wk., Mining Engineer, CitnlitT ... 

16 Obddm, Ueoboe U., 143 Princci Street, Edinbargli 

17 QiLcaaiiT, Taovta, Eltrinf^lani, Pruilliac-on-Tj'ne 

18 a<>Dl)ll, J. H., Iroawood, by Watonmeet, Michigan. U.S.A. 

18 JooHsov, H., Jua., Mining Offlcet, Trindle Road, Dudle;, So. SUIT. 

20 JoBKSON, Wii-bUM, Tlie Willows. Benton, near Newaitlerfm-Tvne 

II Kellett, WiLLiAU, Wigan 

K3 K-xowLEf. I., Wigan 

£3*K>OTri.u, KoBKBT, Arneliffe, Clieettiam Hill. Mauelieiici 

24 LAHCABTaa, Job:). AnchinbiMtli, Soalhadil and Fence Cullierin. 

Lesinobago* 

25 Laws. W.O.. Town Hall. Newcaille-on-Tjnc 

26 LKACh. C. C, Swan and Lcscb. Limltcl. 141. Briggale. Loodi 

27 LLEwn-Liif. Datid Mobo*!', F.G.S., (lUnweni t>lllc*i, I'onljpool .., 



Dec 9,1883 
April 12. 1S»1 

. Ma.T 4. 1878 
. April 10, 1886 
, Oct. 13.1883 
.. Aug. 3,1878 

. June 1, 1878 



Apnll2.taSl 
April IS. I8t)» 

April 23. 1887 
Oi^t. 1, 1881 
May 4,1878 
Sept. 7, 1878 

Feb. 10. 1B8S 
Dec. D. 1882 

June 1, 1878 

. Oct. 13. 18S9 

ApiUlO.lSSe 



Sept. 7, 1878 
Ucl. 2, 1880 
Mar, 7. 1874 
Haj 14. 1881 



a Habti5,Toii Pattisbom, AUballowi Collici7. Mnligatp. CarlUle .. Feb. 15, 1870 



I Pons. Jew.. Jun.. Soptli Cliff, ll-iktr. SundcrUiid Dec. 6. 1873 

3l»P8lOB, Edward a., Vivtork, BritUU Colombm ., Feb. 7, 1880 

33 RaoDts, C. E.. Carr Iluune, Rutherluiii ... ... . Aug. 4,1883 

33 KoosM, WiuuM, 30, Kiiig Stroat. Wipiii Nov. 3, 187B 

3t RiTHSELL, llOBi!:iT, Cidtiicji IriFii Wurk»,Nowmuiii9, X.B. An)r. 8,1878 

35 Sbt.dv, AtllHllTOli. Lcig'li, »oar Uuicheater ... Oct. 13,1883 

36 Spmckk, Jons W, NewlHini. iiciir NoHciistlt!-im-Tjiio , May 4,1879 

37 iiTBrE.xa. J.utes, M.K., Kiuiaug Uliici. ejo ll.B.M.'s CuiiiLiiliitv, 

TieuUiu, Nortli Cliiiiu .,, F.-b. 11.138^ 

33 TorpiNa,WALTEU, MM«rs.Cn>u,T(;tlej',&C<i., BaiufurlQiit.'.iir. Wi^Mii Mar. 2, 18TS 

30 VABTr, Thomas, Skcltoo I^irk Miucs, Skultun, R.S.O., Vnrke Lob, IS, 1887 

« Waleeb. Svdnet FKUBia, 196, Severn RwmI. C»iitoii. Cm-rtiff Dec. 9. 1882 

41 Walekh, WlLLfAM EuWAttu. Lo"tber Strwt, ft'hiti'luivtii .. . Nov. 19. 1881 

ST. ItoEir., U.E., 28. Dtatii«utcMiuiEbc«tcr . Sept. 7. 187S 




^saonate Htmbtta. 



\aiBV, S.. Uinc 



IS 



do Vicoigiie (Nord), Nu.-ui (P. de C), France April23, 1887 

Dlin, Miiiaa da Itio Ziulo, Huelvn, Spain ... .. Feb. 10. 18»3 

J. J. a, Hcdlej Hill Collier;, Wat«rUi>iiBe8, Durhutn .. Feb. 13, 1886 

', Ubmht, Pclnw Hoiiaa, Cbettor-lc-Strciet Apnl 11, 1883 

I, J. II., St. Nichobu' Cliambcra, NvH-casllc-oii-Tytiv .. Aug. 1, 1SS6 

T. J., H»wtlioni Terraee, Ncweaiitle-oii.Tjno ... Feb. 10, 1883 

Thds., Miiiend Surve.vor, C»tle Hill, Greei.fi.lda, Lloiiellj Oct. 2, 1880 

A. A., Wejtorlon. Bishop Aueklund . Aug. 3,1878 

Atbiv^ok, Fbeu., Murj'pnrC 

Arocs, T., Mineral Traffic Manager, N.E. Eailway, Ne»ca>tle-OTi- 
XtTon, E. F.. El BotiS Miiiiug K^^cistion, Zacstecos, Mexico 
AlTON, H EKBI, Cowpen CuUicrj, BIyth, Northumberland . . . 



IS Bailbs, E. T., Wiiigate, Fcrrjbill ., 

14 Ball, Alibid F,, 14, Landsdowiic Terrace, Goiforth 

13 Bell, Gbo. Fbel., 2. Belmo-.t Creacant, Hillheiid, Glasgoiv . . 

16*BELt,Tiio«Aa UrcH, Middlesbro'-on-Tees 

17 Bennett, Alfred II., Dean Laite Collieries, Bedmimiter, Bristol 
19 Bkkklei-, Fhbdehick. Miirloii Colliery, near Suiidfrland ... 
19 BehelEV, R. VV., Marley Hill, Wbickhain, K.S.O,, Co. Diiilinia 

10 Bewick, T. B., Hobburn, NawcMtle-ou-Tjne 

U Ban, W. J., Wingats, Co, Darham 



Feb. 


14, 1874 


Aug 


7,1880 


Feb. 


5. 1870 


Mar 


6, 1875 


June 


7, 1879 


Dec. 


11, 1880 


Sept 


6, 1879 


Deo. 


11,1882 


April 10. 1886 


Dec. 


11,1883 


Feb. 


14, 1874 


Mar 


7,1874 


Ifov 


6,1876 



(IXX) 



22 Blacebtt, W. C., Jun., KiinbltHworlh Coll ierj, Chanter- le-Street 
£3 BoucnBB. A. S., Lii Snlsda ]>u«rto Bertio, E ds AiiUoguiB, UuiU-cl 

Stilt«B of C'llomliia, S.A 

S4 BBAunELT^ Hcsn, Uiiiiiig Office*, Margdeii, South Shield* ... 

25 Bbouoh, Tiiouas, Seaham Collicrr, Sunderland 

26 Bhown, C. Gilpin, Hettou C(.Hierj', Ffuce House* 

27 BKOvrit, M. Waltok, 3, Snnimcrhill Teirsco, Nowcastlc-on-T.vnc 

fHlrntberofCo«nc!l) 

28 Bhown, Robxrt M., Xorwdod Cullierj, via I)«rliiigti>u 

29 Bbuce. John, Port Mulgravc. Hindcrvell, R.S.0^ Yorkshirv 

30 BuiMAH. H. F., Bmomside CoUierj, near Durham ... 

31 Bdssinq, C. E., Warora Colliery, Cuutml Proviiioe*, lutlia ... 
82 Bdroon, a. E.. Hartfnrd Houui, CraluUiigtoli, NorthumbrrUiiiI 

33 Cabbeba, Fidel; c/o H. Kendall & Sun, 12, Great Wiiicheiiter Street. 

London 

31»C*!<Di,Bii. T. E,. F,a.8.. Canton Clab, Canton, China 

35 CHARI.TON, W. A. (of Tangye* LlA). 8, Richmond Terrace, (ial<;*h(wl 

36 Childb, HRHBr S., Mining Engineer, Wakvnetd 

87 Clocoh, iKtni, Willow Bridget, tlmppingtor., Hurpcth 

33 CocnsANS, Ralph D., Helton ColHcrj Offloc*. Pence Hoiuie* 

39 CocESOlt, CuABLEx. Inco Coal and Cannel Co., Inee, Wigan 

40 CooPBB, R, W., Holicitor, Newcaatle^m-Tyne ,. 

41 CftAWFoBD, T, W„ 32, PoQlbry, Lundon, K.C. . . 

42 Cbohb, F. E., Killingu'orth. NcwcMllc-on-TjnB 

43 CrBBT, W. TaoB,, Usworth Hall, Washington SUUoii. R.S O.. Durlum 

41 Dakers, W. R.. CraidaleCollKtr^r. I>i>rhani 

46 Datibo!!, Crahles, CnmMy Collier;, near E*h, Durham 

46 DEMKiaTa:!. Bobbbt B., 79, Prince* Btrw-t. Dnavdin. Ncv Zealand . 

47 DoDU, M,, Iicmington, Seotiirood-on-Tjne 

48 Don e [ x, Wu., Wanira Collier.v, Wardha Coal Sutc Railnj, C. P.. I ndia 
46 DoDOLAs, A. .S., Stanley Villa, near Crook, nn Darlington 

50 DOOOLAS, Joiiw, SoghiU Colliery, Dadle)', Northumberland 

51 DoroLAB, Jonx, Jan., Soghlll Cnlllory, Dudley, Kortbumhcrland 

52 DODOLAB, H. H., Martden Colllcrj, Sontb Shield* 

53 DoTLB. Patbick, C.E.. P.H.S.. F.L.S., M.B.A.S., F.O.S., H.8.I., 

Bengal ELI.B., Chord Line, Sitarampur, India ... 

54 Du Pbb, K. B.. 13. Old Elrol, Durhuin .. 

GS DrUAS. ErOE!<E LoDlB, Roe St. Goorgo, Pari* 

56 Dciry, A. F.. Poynt-in. Sliwltport, Chciliiro 

67 DCBXFOSP, H. St. John, Aldwarka Main Calllerira, near Botherham 



No». 


4,1876 


Aug. 


4,18e» 


Oct. 


4. 1B7» 


Keb. 


1,1873 


Nnv. 


4. 187B 


Oct. 


7. Iff/l 


A|irii 10. isas 


Feb. 


14. 187* 


Max 


2. 1874 


Dec. 


G.1878 


Feb. 


10,1883 


Oct. 


6, iS77 


M.V 


1. 1876 


Xov. 


6.1980 


Feb. 


12,1887 


Apri 


6. 1878 


Jnui 


1.1878 


Apri 


22.1881 


SepL 4.1880 


Dec, 


4.1875 


Sept 


8,1876 


Sept 


4,1BS0 


Oct. 


14,1881 


Dei-. 


11.1881 


Dec 


ll.lSSS 


Dee 


4. 1875 


Sel.e 


3,1876 


Jun 


1.1878 


April 22. ISai 


April 28. 18W 


Ang 


1.1879 


Mar 


1.1879 


Oct. 


9.1886 


Dec 


11,1886 


Jun 


2.1877 


Jun 


8,1877 



68 Edob. Jons H.. Coalport Wir 

69 Edwako*. V. H.. Forth llonx 



Rope and Cliaiu Work*. Shifnal, Salop Sept. 7.1878 
BeiHck StTMt. NewcaiUeon-Tyne June 11, 1887 



60 FAinbET, Jaxes. C'Tagbead and Holnuide Collierie*, Chnler-lo- Street Ang. 7. 1880 

61 Fabbow. Jmipu. BroUon Miuw, Urutlon, K.S.O. Fab. 11. ISSl 



^^^^^^^p 


■^ 




Dec. M. 1833 


fi3 Fi»HKH, Edwakd R-, N»nt Qla^, Cro*. Hand*, near LU.i«Uy. So. Wales 


Aug. 2,1881 


61 Plstcbbh, W.. IJriglam Hill, Effl Carliile 


Oct. 13, 1883 


63 FoRgrEa.TaoiIJaE.. Lesblirj, R.S.O., Northambcrliind 


Oct. 7, 1876 


66 PBiiR. MiBK, Deaby Colliery, Derbj 


Oct. 7, 1876 


67 Ukbribd, Jajjbs, 19, King Street. Wigaii 


Mnr. 3. 1S73 


&) CiLrilBtST, J. It., Durham M&in ailiery, Durham 


Feb. 3.1877 


09 Gbebxbr. HsMBr, South Pontop CuUiery, AnoMd Plain .. 


Dee. 11,1388 


70 Gebkneb, T. Y., HuckiwU Torkard Colliorios, near Ni.ttiiiglinm 


Jnly 2, 1872 


71 OBMi.BT,W.S^F.O.S.,Aisoc.!ii»t.C.K.,Ovcrscile,Aslib.v-.le-Ui-Zouch 0<-l. 5,1878 ■ 


72 HtDDOCK. W. T„ Jnn., Ryhnpe Colliery, Sunderlund 


Oct. 7,1876 


73 Haooib. PBTEBSiiiCLiiB,Gateshead-on-Tyne 


April U. 1883 


7i Halu!, O, H., Wi^u and Whiston Coal Co.. Limited. Prescot 


Oct. 7. 1876 


76 Halsb. Buwabd, 15, Clarendon Rood, Nottinif Hill, London, W. , 


June 13. 1886 


7fl Haueltov, E.. rtig Wood, SaUhnm-bv-thB-Sen 


Nov, 1, 1S73 


77 HABU13, W. S., Kihblesworth, Gateihrad-mi-Tjno 


Felt. H. 187* 


73 Hedlet, K.. Rniiibam Loil^. Tbe Avcnne, Reclcfnham, Kent 


Dm. 2, 1871 


79 HEDi,Br.SBPr.H.,E«tOawbcr Colliery. Bftmrfcv 


Feb. IG, 1879 


80 HacLBT. T. F. jnn,, V«lMr, SundwUind 


April 23, IBS7 


81 Uesdbbsoii.C.W.C., The Riding, Hexham 


Dec. 11, 1832 


B2 REsnr, J. C. B.. Stanton Iron Co'b. Collieiics, Plenslcy, near Man! 




field, NotM 


Sept. 2.1676 




Dee. 4. 1880 


Bi UlLU William, CarlBrthomo Colliery Olflee«, Witton-lu-Wmr 


June 0, 1883 


85 HolMB, Ji«K3, McK^niie Block, -mnnipeg, Manitoba, Cauadu - 


Jnne 12, ISSfi 


86 HooPBH, Fbbd. a.. South Derwenl Coll., Annfield PUin, Lints Green Ftb. 1*. 1885 | 


1 87 HrMBLK, JoiCBr, Wire Kopo Manufikc., Bykor Ropery, Nenoutlo . 


Mar. 3.1877 


88 UcKDUt, RoBBBT. VMrc Itnpc Haiinfac., Byker Ropery, Newcastle 


Sept. 2,1876 


89 HranLE.SrgpHKS,5,WeatininsterCbanibersVictorii.SI.,Lo.jaou,S.\ 


.Oct. 6.1877 


90 Jbjtcocs, Chahlks E., Biricy Collicriei, SbefBoid 


Feb. 10, 1883 


01 Jep^ok, H., 43, Siiath Street, Durliam 


July 3, 1872 


Si'JoBLiso, TllOi. E., Croft Villa. BIjtb, Novtlmuibrrknd ... 


Oct. 7,1870 


93 JoBseox, F. D., Ayklryheads, Durham 


Feb. 10, 1883 


91 JoHSSOS, W., Abram Colliery, Wignn 


Fob. 14. 1374 


H KimKUP, PkilIP, Coimay Colliery Office, Est, near Durliain 


Mar. 2, 137S 


96 KrBTos, HrGH, Waldridj?e Colliery. Che»t«r-lo-Str«jt 


April 7. 1B77 


97 Lafebtce, Joks Walbs. Tow Law Colliery Office, Tow Law, R.S.O 




Co. Durham 


Dec. 11, 1883 


38 Lex. Jobs F,. Castle Eden Colliery, Connty Dnrham ,, 


June 13, 1385 


99 LiDt.Bi.L, J. M., 9, Victoria Villas, Neweastle-on-Tjiie 


Mar. 6. 187B 


100 LiiiDBLL, John. Coal Owner. Neweaatle-on-Tyno 


Dec. 11.1382 




Mar. 4.1876 




July 2. 1872 



103 LivsiNO. E.H..52.Qiieen AimeSlrBet.C«v«iiili.l.S"|ii»re.Lunaon. W. Sept. 1,1877 
101 LosaaoiHAif.R. H., BrynkinaltCullieryi Chirk, Walei Sept. 8.1876 

105 MacCadb, H. O., Russell Vale, WoUoiieoiig, Ntw Soatli Walia ... Sept. 7, 1878 

106 Maciiklat, T. B., West Pelton Colliery, Choitcr-le- Street ., ... Nov. 1. 1879 

107 Maddhoit, Taos. H., Tbo Kiiowle, Mirfleld . Mar. 3, ISJ? 

108 M-tKKPKiCE, H. R.. Evonwoocl, Ac, CoUierioi, near Bielinp Auckland Mw. 8. 1877 

109 MuiEQAK, O. E.. QowliiliOfGcei, BialiQpAackliiuiI Dee. 4, 187S 

110 MATTHEwa, J„Mo99n. n. k W. Hawtliorii, Ncucimlle.oii.Tnie ., April 11, ISSS 

111 Hi^KtNLEBS, Jahbj, 1. fioro street, Oreenbcjr). Hmiclioator Oat, 9, ISSG 

112»MBRirAi.E, W., KirweD, Uanikpur, Bhopol, Central India ., Mar. 5, 1881 

113 MiLi-iE. D. S.. Clii»dlo,SU(rurd»l.irB , ... ... Nov. 7,187* 

lll*Hii.LKH, N., 31, Hjde Lane, Hjde, near Manelicator Oct. B. 1S78 

lis MooBE. WiLLiAU, Uplcatham Minei, Cjileathani, R.S.O. Nnv. 19, ISSl 

lis HoftEiNO, C. A., Suffulk Hoiuc, Lawrence Piiuntnoj Hill, London. B.C. Nov. 7. 1874 

11? MOHisoy, JoHW, Newbattle CoUierica, Dalkeith, N.B. Dec. 4. 1880 

118 McLnoLi.*ND. M. L., Broomliill, Aokliiigton, Nortlitimborland , Dec. 11, IB8S 

11!1 MrRTOs, Chakles J., Jcumond VillM,!Ie«ni«tle.on.T3TiB , . Mar. 6,1880 

120 MrsQBAVE, HBNnr. HiTerctoft Main Collier;?, WakelicUl ,. June 13, 1886 

121 NlCROL, Wm., Boldon ColUwy, NeweMtlc-on-Tyne Get. 9,1886 

122 OnyBBT, R. E., Seaton DclavalCiillierj, Nortliuinbcrlaiid .. . Mar. 6.1876 

123 Palmer, Hbnbt, KastHuwloCuUicrj, near Ferrjiiill Nor. 8,1876 

124 Pabboks, Hon. Chablbs Alobbsox, Glvsstoa Hall, Ityton-on-Tyne 

fXrmber o/ Con»rilJ Jiinel2.188e 

125 Pbakb. C. E.. Eskell aiamlwr*. Nottingham Nov. 3,1877 

12C Peakb, B. C, Sl«ke Lodge. Bietehley, Back. Feb. 7, 18» 

127 I'lABBON, Qeonar H.. 10, Beiiihain Credent, Gatraheod OeL 10, 1885 

12e*PBA8B, AkTRre, Darlington Dee. 11, 1S6S 

129 PuBGT. 3. J., Uiniiig Offiirtv, Hanulen, SoiilU Sli!eld> Ma; I. 1876 

130 Prbst, T.. Dodlingtoa Colliery. U.S.O , Northtimberland ... . Juno 14, 18St 

131 Pbicb, 8. K.. Cottam Colliery. Harlbro, near CliMterdeld N.n. 3,1877 

132 PnocroB. C. 1'.. SNithLu Ilall Culllcrici. neor Ilalirai. Yf.rk>l.irt Oct. 7. 1876 

133 Pnoi'D, JusCFD, Huntli Hcttoii Colliery Offlcn, Sunderland ., .. Oct 14. 1B8S 

134 Katubosb. Eooab P.. 2. Great Gcor^ Street. Wc«l«iiii.t,T. I^ndon Mar. 7. 1874 
ia& Kli>lBT,S<rHArTncwH'nitN.Bart.,H.P..Bla^<»i,S'uHli«u>1>iTland Feb. 10. 18SS 

136 HoBUfflOX. Fdaxs, The Nannory, OrrtfU Mount, Wigan Sept, 8,1876 

137 RoBio.v, T. O , Benoham Creweiit. UaU«bwuli>ii'Tync Sept. 11. 1876 

138 Bqctuicob, W. H-, Lliffc Monie, Clowne, Clieaterfleld Oct. 7, 1876 



13g*SAUi. Waltbr. D. S«. (Uiid.), M. IniL C.K., Manager E.I.K. 
Cdlllcrief, Glridih, BoninJ, India ... 

140 tiAWiia, A. It.. An. R.!^.M., NDWoattle, StafTonliliirs 

141 SccBFiBto, Obo. J,. Huriirorlli'Upon-T«e*, DarUiiKloii 
lia BuirLBT. T., Woodlaod Culliny Offlois Wtulland, Bnltarkoowla. 

B.S,0., Co. Daiham . A 



. Not. 3, 1877 
. Dm. 8,1871 
. Dm. 11,1888 



1*7 



(ami) 

Bnmov, P. L. O., Pmwk' We>t Collieriei, Cir»k. b; narlln^n .. Deo. II 
Smith, EtrrrACB. Wire Rope Manafuctarerand ShiphniWer. Kcwcwtle Jane 11 
Shith. Tfiob. RRADBit, M.S.. CnmbriilBV Himw, Ora.Ttori Plnre. Tiiin- 

n-nrLh liniwl, L'roj'don . . ... .. Pfb. ( 

146 Skowball, Jossph, Seatnii Burn Hmiu. Diidlt'>. North uiuUrUnil Fell. 1( 

1« SorTHBHs, E. O., Anliinjrtijti Cnlliwj. n™r M-wi^th .. 
R. v.. (.Inmlington 
SlOBART. F.. Pc'imliur House. Feace HonBe<i 
StosBti, Frask, I. Qneeu Street, Newci»lle-nn-Tjne 
SroEBM, Akthps p., Birtloy, near Che«ter-li'-StrMl . 



152 Tbifohi), W. H,. Hertford Coll.. Cnnnlin)ft..u. R.S.O.. Nirtliii! 

153 THoiipaos. CiiASLMs L*fr. Milfcnii Hull. Carlisle 
4 Todd. .Tohn T.. Hamttti-l.t. utnir D^irlinin 



Dec. 


5. im 


„ Nov 


2. 1878 


A..g 


2.1873 


Oct. 


1. 18H1 


.. Oft, 


6.187^ 


hcrlftnd Oct. 


3, 1871 


.. Fob, 


10. 1883 


.. Nov 


4,1876 



i VlTANOl 



1, N , 



., BiiWm 



f Wifs. Wm, Holt, Potlinore H^l CollieriBa, Nowmitlc-nnder-LyDe 
TBM, HAeoBtcB, Birlej Collieries near Sheffield 

B Walton, J. CortrHAKD, Writhlinglon Collieries, HwUtAck, tia Bnth 

l«W*BO, T. H., F.O.S., AKiiilaoc M»ii»gcr. E.I.R. Collioriet Oiridi, 
Bengal, India ........ 

9 WiBDig, EDiTABn, Cmtsliead Cnlliery, Chwter-le -Street 

in(-TaoHA«, W., M.K., Hinvnl OfH.i-. Coekermintb Cuttle 



162 Wei 



;, H. : 



i> Hon 



. Fenee Hnii 



163 WsriTi. R. L., WiUingtnn, Co. Diirhum 

Iftl WH.Td. C. E., Hebbnrn Colliery, near NaBTaitU-on-Tyne 

165 WiBHT, Kdwd. S.. c'o R. M. Wight. Aakam-in-Fiinieu. Unouhirt 

166 WiLsox. J. D., Oustnn Hoiibc, (Jho>ter-1o -Street 

19! WrtsoN, JOHS R.. Swaitho, near Barnilej 

B WoBMAtD. C. K„ Maytield Villa, 8altwell, Oateshcad-oii-l'yne 



Feb, 10, 1. 
April 14, l: 



Doc. la, I 
Segit. 11, 1 



SluQ tilts. 



L AnDKBflOK, R. S., EUwiok Colliery, Ne 



a^tle-. 



i-Tyiie 



I BabBabs, 3f ., Tiidhne Colliery, Spennyinoor 

k BACMoABrHBE, W. O.. Nettlebed Vlearaft*' Hciil(ij-0!1-Tliii 

% EtKD. Habht. Mexico 

i BUlIeut, a. It.. Soolhill Wirnd Colliery Co,, Liniiled. iion 



$ Bbqws, W 



F., Marsdeu Colliery, South Shields 



,. Dec, 10, 1883 

lies .. Sept. 6,1879 

., April 7,1877 

Batley . Feb. IS, 1879 

Oct, 9, 188fi 



7 CHASuLBr. CHAH1.KS. I.niclif.ii'd, W'arriiiBl.111 
B Cole, CotLiK, Bmoratleld, Nctrautlc-oii-Tyi 
B CmAWFORD. Jahbs Mill. Mni-ton Colliery, r 



Oct. 18,1882 
Dec. I],1SS2 



^^^^^^^^^^^H 


■ 


^ 


^^^^^ 10 DaPLIosB, H. v.. BatUj TUxnge. Tow L««'. R.S.O,. Co. Darh.m . 


April 7, 1877 


^^H 11 tivist. \)Atn, L.. He»n. DuUiel & Ev*ii3. C>nliff 




Maj 4,1878 


^^H 12 FinEN-H, Freuibicji J.. SUkiworth ColIiGr;, SimdErlnd 




Dec 4,1660 


^^M 13 POHJTKB. L-. W..6. E1Hj«oii riocu, N'e>vc&<tle.OQ-TyTio .. 




Jane 10, 18S1 


^^H 11 FCT«Ba, Taouis, d7. Slanlmpu Street. Ne*ca*tl«.o«.Tyiii> 




Feb. 12. 1B87 




Eureka, | 


^H N»v^, CS. . 




Oct. 2. 1B80 


^^^1 16 QoKuos. Cius 




M«y 6,1877 


^^H 17 Gniia, J., Eitoa Mino. Middlcsbro'-oii-Tw^ 




Feb. 6.1881 


^H 18 Haooib. Doitol«, ThorncUITc Iitiu Work.. Sl.uffirtd ,, 




Apr!114.18S3 


^H 19 H4RE, Samfbl. Bt7inl». Co., ne«r Wrexh.ir. North WkIw 




Aug. 2, 1B79 


^^M 20 HARRifioN. B. W.. PobUc Wlwrf, Leioctier 




Mar. 3. 1877 


^^1 21 Hlv. W., Juu., NoiL^II CoUUry, WakiiHBid 




Dec. 10, 1883 


^H 22 HssLor. Tbomas. Storey Lodge CoHlerj, Cockfiold, r.a Dirlington 


Oct. 2, 1B80 


^H 23 Hri-u Leonard, Newport Wire MiUa, Middlubn.' 




Oct. 6.1977 


^^M 2* HooFiii, Edwabd, 11u) Gran^, L'litiiH)*, Woronter ... 




June 4,1881 


^^H 25 HowAUD, Waltik. u/o F. W. Schwager. Corrmol, Cbili 




April 13. 1878 


^^M 26 HtTiiai>K, JojiPH a. a, Albion Uine*. Picton Cnnntj. Novi 


Scotia 


M»r. 2.1878 


^H 27 HiTitaT. Oso.. Setl'.n DeUvftl CoUivry, KorthamberUi.a 




April 14. 1883 


^H !8 Horr, B. H.. Mcdam.1.^). near Ne»o.ut1o-o>.-Tync 




Ang. 4.1888 


^^M 29 Eatll, a. C G<»rartb. NowquHc-oii Tvikt 




Oct. 7. 18T6 


^^m 30 KioKHordE. K. G., 1, Edith Street, <.'on«tt, Co. Diirb«ui 




Ang, 3. 1B78 


^H 31 LliHdis. It. It.. Cclyue.. C.-mcr.v, Abrrr.ro... ...o Ne*p..rt 


Moo. 


Juiic 9, 1883 


^^1 32 McLAaBv, H.. HeddoD Coal uid Fire Hrick Co.. WyUin-on 


Tjne 


l>cc. la 1883 


^^H 33 HoMttum:!, G. E. J.. 42. Cloairh Ibiad. Ua>bn>'. Itotherliun 


Aug. 2,1884 


^^M 34 MiTTo:!. A. D., Hooehton-lc-Spriiig, Fence Houmu 




Jane 9.1833 


^^M 3G Hdbuiv. W. C. Weed Park. DiploD. via Uoti Qrrcii Suiion 


Oct, 4, 1879 


^^1 36 KicBouox. A. U.. KIdon C'.Uierj-. Co. D.irb-in 




June 18. 1B«& 


^^H S7 NICUUUON, J. H., Sandlield. Weit lk.ld->n, I'Usl B.ildo 


1 R.S.0 




^^H Co. Durham 




Oct. 1. 18S1 


^^P 38 Ojtu. Uo»bt J. W., IC1.K. CnlliOTic^ tliridi. l(cng>l, 


iidia 


JVh. 1(1. IWO 






Feb. 16. 1879 


^^1 40 I'UUT, .\. W., TO, CaeWrri^ lh>»1«., Snit). W.la 




N..V. 4.1876 






June 9.1883 






Feb, B. 1881 






FA 6. 1OT6 






^^^^^^^H 



» I.I CitD. 

44 Phinolb. H. a.. Barrow Collieries, Harnslov, Y()rk>hin' .. Oct. 2. IS80 

45 Prinqlb, Ht. Geo., Tanfield Lea Coll., Lintz Oreeii Station, Xewcnstlc iKo. 1, isSO 

46 RsDMArNB, R. A. S., Hettou Collieries, near Fence Houses Doc. 13, 1881 

47 RiCHABDSON, Ralph, Field House, West Kaiiit<Jii, Fence Houses .. June 9, 18S3 

48 RiDLBY, Wm., So. Tanfield Coll., SUnley, R S.O., Xewciistle-on-Tvne Dec. 11, 1882 
4/9 RUTHBBFOBD, R., So. Derwent Colliery, Annfield Plain, Lintz Green Feb. 14, 1885 

50 SCARTH, R. W., Cridling Stubbs, Knottingley Dec. 4, 1875 

51 Scott, Josbpu Samubl, East Hettou Colliery, Coxhoe, Co. Durham Nov. 10, 1881 

52 Scott, Walter, Cornsay Colliery, Lanchester . Sei)t. f», 1879 

53 Scott, Wm., Brancepeth Colliery Offices, Willinj^ton, Co. Durham Mar. 4, 1876 

54 Shutb, Wm. Ashley, Westoc, South Shields April 11. 1885 

55 Simpson, F. R., Hedgefield House, lUaydon-(m-Tyne Aug. 4, 1883 

56 Smith, Thos., Leadgato, Co. Durham Feb. 15,1879 

57 Smith, T. F., Jun., c/o Mr. Parry, Grocer and DrajMir, Littledean. 

Newnham May 5,1877 

58 STEATBjrsox, C. H., Durham April 14, 1883 

59 Stobart, H. T., Mill View Cottage, Southwick, Sunderland .. Oct. 2, 1880 

60 Sykbs, Frank K., Esh Colliery, Durham Feb. 13. 1886 

61 T0D5BB, W. J. 8 Sept. 6,1879 

62 Wauqh, C. L., Ffalda Steam Coal Colliery, Garw Valley, nr. Bridgend Nov. 19, 1881 

63 Yeoman, Thomas, 1, Westfield Terrace, Loftus-in-Cleveland .. Feb. 14, 1885 



(xxxvi) 



i^ubscrtbm nnitx ^se-Iato 9. 



1 Ashiugton Colliery, NewcMtle-on-Tjna. 

2 Birtley Iron Company, Birtley. 

3 HaMwell ('olliery. Fence Hourten. 

4 Hctton C'ollicrii»«, Fence Homuw. 

5 Lambton Collieries, Fence HonHCM. 

6 Londonderry CoUieries, Seahani Harbour. 

7 Mar(|uefts of Hute. 

8 N<»rth Hetton Colliery. Fence Houmm. 

9 UybojH* (/olliery. near Snnderland. 

10 Sefrbill (^olliery. Xortbnml)erland. 

11 South Iletton and Murton (*oUiericH. 

12 Stella Colliery, Hedjrerteld, Blaydon-on-Tyna. 

13 TlinHjkley Colliery, Newcai»tle-on-Tyne. 

14 Victoria Garentield Colliery, Lints Green. 

15 Wearmoutb Colliery, Sunderland. 



CHARTER 



THE NORTH OF ENGLAND 



FOUNDED 1852. 
INCORPORATED NOVEIUJER 2aTH, 187& 



?6'irfornt, ^J ^^^ Gmce of Qod, of the United Kingdom of Groat 
Britain and Ireland, Queen, Defendor of the Faith, to all to whom 

THESE PbESENTS SHALL COMB, GUEETIXO : 

Whereas it has been repreBeuttd to us that Nicholas Wood, of 
Helton, in the County of Durham, Esquire (since deceased) ; Thomas 
EU!':bso:< Foester, of Newcastle- upon-Tyoe, Esquire (since deceased}! 
I Sir George Elliot, Barouet(then George Elliot, Esr^uire), of Houghton 
f Bull, in the said County of Durham, and Edward Fenwick Boyd, of 
Moor House, in the said County of Durham, Estjuire, and others of our 
loving subjects, did, in theyearone thousand eight hundred and fifty-two, 
fonn theraselTes into a Society, which ia known by the name of Thb 
North of Enolakd Institute op Mikihg and Mechasical Exoixeerb, 
having for its objects the Prevention of Accidents in Mines and the Ad- 
Tauwment of the Sciences of Mining and Engineering generally, of which 
I Society Lindsay Wood, of Southill, Chcstcr-le-Stroet, in the County of 
[ Barham, Esquire, is the present Pregident. And whereas it has been 
further represented to us that the Society was not constituted for gain, 
and that neither its projectors nor Members deri^'e nor have derived 
pecuniary profit from its prosperity ; that it has during its existence of a 
period of nearly a quarter of a century Ktcadily devoted itself to the pre- 
servation of human life and the safer development of mineral property; 
that it has contributed substantially and beneficially to the prosperity of 
the country and the welfare and happiness of the working members of the 
commanitv; that the Society has since its establishment diligently 
\ im al'uresaid ubjeets, and in ao doing has made costly experimenta 
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anJ n'H'urdies with a yicit to the Boving of life by improvements in the 
Tentilatiou of mittcs, by ascertain lug the conditiuus under which the safety 
lamp niiiy be relied on for security i that the eiperimcnts conducted hj 
the Society have related to accidcnta in mines of every description, and 
have not UM.'n limited to those proceeding from explusions; that the vai-i- 
OUB modes i.il' getting coal, whether by mechanical applianues or otherwise, 
have received careful and continuous attention, while the improvemeuta 
in the mode of working and liauling bclowground, the machinery em- 
ployed for preventing llic diaaatrouB falls of roof underground, and the 
pix-vention of Bpontaneous combustion in seama of coal as well as in car- 
goes, and the providing additional secnrity for the miners in ascending 
and descending the pits, the improvements in the cages used fur tliis pur- 
pose, and in the safegtiordB against what is tcchnictitly known us "over- 
winding," have been most sticeessfnl in lessening the dangers of mining, 
and iu preserving human h'fe ; that the Society has held meetings at stated 
periods, at which [lie results of the said experiments and resoarchcB hare 
been considered and discussed, and has publislicd a scries of Transactions 
filling many volumes, and forming iu itself a higiily valuable Library of 
Bcicntilic n.'ferencc, by which iho same have l>een made known to the 
public, and has formed a Library of Scientific Works and Collections of 
Models and Aj'paiatus, and that disiingnislied jierBons in foreign eoitntnea 
bftve availed IhcmselvcB of the facilities afforded by the Society lor com- 
municating important sdcnlific and practical discoveries, and thus a UBci\i] 
interchange of valuable information has boen eOccted ; that in particular, 
with regard to ventilation, the experiments and researches of the Sodetjr, 
which have invol\'ed much pecuniary outlay and personal labouTt 
and the details of which are recorded in the successive volumes of 
the Society'a Transactions, have led to large and important advances 
in the practical knowle.lgc of lliat subject, and that the Society's re- 
Bcarches have tended largely to inci-ease the security of life : that tlis 
Members Lif the Society excoH.'d 800 in number, and inclnde a large pro- 
portion of the leading Mining Engineers in the United Kingdom. AsD 
wuEBKAs in order to secure the property of the Society, and to extend its 
Dseful opemti'ins, and to give it a more [icrmanent estiiblishment among 
the Scientilic Institutiona of our Kingdom, we have liccn licsonght to grout 
to the said Lixua-iY Woou, and other tlie present Members of the Society, 
and to those who sliall hereader become Members thereof, our Koyal 
Charter of lucorjHiratioo. Now know vb tlut wo, being desiruus of 
encouraging a design *■> Inudublu and eululary of our si>e<-ial grace, ccr* 
tain knowledge, and mere motion, hsve willed granted, and declared, uul 
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), liy Lln.-Be jircBOiits, for va, our heirs, and HnctcssurB, will, grant, and 
■, that the said Lisdsax Wood, and snth others of our loving sub- 
a are now Mcmhcra of the said Society, and such others as shall 
from time to time hereafter become llerabci-s thereof, according to such 
B}'c-lnn-8 as Ehall be made as hereinafter mentioned, and their succGssors, 
eballforevcrhereafterbc, by virtue of these preseiits. one body, politic and 
ooriwratc, by the name of "Tub North of Ksclakd IhSTiTtiTE or 
I UuilNO AKD MKcUANirAL ENGtHEEKS," and by the name aforesaid fihttll 
liBvo perpetual eiieL-CGsion and a Common Seal, with full poner and 
authority to alter, ^ary, break, and renew the same at their discretion, and 
by the same name to sne and be sned, implead and be impleaded, answer 
and be answered unto, in eveij Conrt of ns, our heirs and succeRsora, and 
be for ever able and capable in the hiw to purchase, acquire, receive, pos- 
eesB, hold, and enjoy to them and their siicccesors any gooda and ehatteJs 
whatsoever, and also be able and capable in the law (notnithstanding the 
Btatutes and mortmain) to purchase, na{uire. pusscss, hold and enjoy to 
them and their KUeecssors a hatl or house, and any Bueh other lands, tene- 
ments, or licrcditaments whatsoever, as ihoy may deem requisite for the 
pnrposes of the Society, tlie yearly vaiiie of which, ineluding the site 
of the eaid hall or lionse, shall not exceed in the whole the sum of three 
thousiiud ]>nunds, coiupnting the same reBjwctfuUy at the rack rent which 
might have been had or gotten for the same rcspectfiiUy at the time of 
the purehase or acquisition thereof. And we do hereby grant our 
especial licence and authority unto all and every person and peraons and 
bodies politic and coi-porate, otherwise competciit, to grant, sell, alien, 
convey or devise in mortmain unto and to the nee of t)ie said Society and 
their succe^ors, any lands, tenements, or hereditaments not cicceding 
ifith the lands, tenements or hereditaments so purchased or pren- 
onsly acquired such annual value as aforcHnid. and also any moneys, 
Ktocks, securities, and other personal estate to be laid out and disposed of 
ill Ihe purchase of any hinds, tenements, or hereditaments not exceeding 
the like annual value. Ant) we fubthek will, grant, and declare, that the 
said Society shall have full power and authority, from time to time, to 
«!!, grant, demise, exchange and dispose of absolutely, or by way of 
morlgiigc, or otherwise, any of the lands, tenements, hereditaments and 
possessions, wherein they have any estate or interest, or which they sliaU 
ai^uirc as aforesaid, but that no sale, mortgage, or other disposition of any 
hinds, tenements, or hereditaments of the Society shall be made, eicept 
with the npprobation and concuiTencc of a General Meeting. And our will 
and jjlcasuTG is, and we further grant and declare that for the better rule 



oriil gowrniripnt of the Society, and Ihe direction nmi niimngfineDi of the 
concerns Iheitwf, tlicre slmll be a Council of the Society, to be tippointcd 
from nmong the Members thereof, and to include the President and the 
Vice-PrcsidcnlB, and Fnch other ofiice-bearcre or pnat office-bearers as may 
be directed by Eiiih liye-lans as hereinatUr mentioned, but so that the 
Council, inchiding all rx-nffirio Menihcrs thereof, fhall consist of not more 
than forty or Ices than twelve Members, and that the Yice-Pi'tsidejit« shall 
be not more than six or less thnn two in number. And we ik) hebeby 
FURTHER will nnd dcclnrc that the said LransAY Wood shall be the firBt 
President of the Society, and tlie persons now being the Vice-Presidents, 
and the Treusurer and Secretary, shall be the first Vice-Presidents, and 
the first Treasurer and Secretary, and the persons now being the Members 
of the Council shall be the first MoniI>ers of the Council of the Society, 
and that they respectfully shall continue such until the fii-st election shall 
be made at a General Meeting in pursuance of these preecnta. Ahd wb 
DO HSUEBY fURTHEK will and declare that, subject to the powers by 
these presents vested in the Genei'al Meetings of the Society, the Council 
shall have the management of the S-ieiety, and of the income and proper^ 
thereof, including the appointment of officers and servants, the definition 
of their dnties, and the removal of any of such oflicers and eervnnts, and 
generally mny do all snch acta and deeds as they shall deem necessary or 
fitting to be done, in order to cniry into full cperntion and cflTect the 
objects and purposes of the Society, but so always that the same be not 
inconsistent with, or repugnant to, any of the provisions of this our 
Charter, or the Laws of our Realm, or any Bye-law of the Society in force 
for the time being. Akd we do niRTUEB will and declare that at any 
General Meeting of the Society, it shall be lawful for tbe Society, subject 
as hereinafter mentioned, to make such Bye-laws as to them ehall seem 
necessary or proper for the regulation and good government of the Society, 
and of the Slembers and affairs thereof, and generally for carrying the 
objects of the Society into full and comjilcte effect, and particularly {and 
without its lieiiig intended hereby to prejudice the foregoing generality), 
to make Bye-laws for all or any of the purpijses hereinafter menlioited, 
that is to say! for filing the number of Vice-Presidents, and the cumber 
of iltmbers of which tbe Council shall consist, and the manner of electing 
the President and Vice-Presidents, and other Members of the Council, 
and the period of their continuance in office, and the manner and time 
of supplying any vaciiniy therein ; and for regulating the limes at which 
General Meetings of Ihe S^icty snd Meetings of the Council shall be held, 
and for oonvrning the same and regulating the prccMMltngH thereat, and 
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for regulating the manner of admitting persons to be Members of the 
Society, and of removing or expelling Members from the Society, and 
for imposing reasonable fines or penalties for non-performance of any 
such Bye-laws, or for disobedience thereto, and from time to time to 
annul, alter, or change any such Bye-laws so always that all Bye- 
laws to be made as aforesaid be not repugnant to these presents, or to 
any of the laws of our Realm. And we do further will and declare 
that the present Rules and Regulations of the Society, so far as they 
are not inconsistent with these presents, shall continue in force, and 
be deemed the Bye-laws of the Society until the same shall be altered 
by a General Meeting, provided always that the present Rules and Regu- 
lations of the Society and any future Bye-laws of the Society so to be 
made as aforesaid shall have no force or effect whatsoever until the same 
shall have been approved in writing by our Secretary of State for the 
Home Department. In witness whereof we have caused these our 
Letters to be made Patent. 

Witness Ourself at our Palace, at Westminster, this 28th day of 
November, in the fortieth year of our reign. 

By Her Majesty's Command. 

CARDEW. 



TOE NORTU OF KXGLAND INSTITUTE 



MINING AND MECHANICAL ENGINKERS. 



BYE-LAWS 

PABSED AT A GKNERAL MEBTINQ ON THE ICtb JDNR. 1877. 



1. — The raembera of the North of England Instituf* of Mining aai 
Hechanicnl Engineers shall consist of fmir tlasses, viz.: — Original Mem- 
bcra. Ordinary MembcrH, Associate Members, and Honorary Members, 
with B elaas of Students attnched. 

2. — Ohioikai. Members shall be those who were Ordinary Members 
on the 1st of August, 1677. 

3. — Oedinary Meubgrs. — ^Every candidate for admission intJi the 
class of Ordinary Members, or for transfer into that class, shall come 
within the followiug conditions : — He sJiall be more than twenty-eight 
ypars of age, tiave been regularly educated as a Mining or Mechanical 
Engineer, or in somo other recognised branch of Engineering, according 
to the usual routine of pupilage, and have bad subsequent employment 
for at least fire years in some responsible situation as an Engineer, or 
if he has not undergone the usual routine of pupilage, he must have 
practised on his own account in the profession of an Engineer for at least 
five years, and have acquired a considerable degree of eminence in the 
lame. 

4. — Associate Meuberb shall be (lersons practising as Mining op 
Mechanical Engineers, or in some other recognised branch of Etigineen'ng, 
and other persons connected with or intcresU'd in Stinmg or Engineering. 

.'>. — HosoRART Members shall be persmis who have distinguished 
Ihemsolvee by their literary or scientific attainments, or who have made 
important communications to the Society. 

G. — Studentji shall be persons who arc qnalifying tboniBelves for the 
profussion of Mining or Mechanical Engineering, or some other of the 
recognised branches of Engineering, and such persons may continuo 
Students nnlil they attain the age of twenty-three years. 
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7. — The animal subscription of each Original Member, and of each 
Ordinary Mcmijer who ivaa a Student on the Ist of August, 1877, ahall 
be £2 28., of each Ordinary Member (eiOipt na last mentioned) £3 Sa., 
of each Associate Member £2 3s„ and of each Student £1 la., payable 
in advance, and shall be considered due on election, and afterwards on 
the first Saturday in August of each year. 

8. — Any Member may, at any time, componnd for ail fiiturc subscrip- 
tions by a payment of £25, wbere the atmual subscription is £3 3s., 
and by a payment of £20 where the annual subscription is £2 2s. All 
persona bo compounding shall be Original, Ordinary, or Associate 
Kembers for life, as the case may be ; but any Associate Member for life 
who may afterwards desire to become an Ordinary Member for life, may 
do 80, after being elected in the manner described in Bye-law 13, and on 
payment of the further sum of £5. 

9. — Owners of Collieries, Engineers, Manufacturers, and Employers 
of labour generally, may subscribe annually to the funds of ttie Institute, 
and each such subscriber of £2 2s. annually shall be entitled to a ticket 
to admit two persona to the rooms, library, meetings, lectures, and public 
proceedings of the Society ; and for every additional £2 28., subscribed 
annually, two other persons shall l)e admissible up to the number of ten 
persons ; and each such Subscriber shall also be entitled for each £2 2b. 
subscription to have acopy of the Proceedings of the Institute sent to him. 
10. — In case any Member, nho has been long distinguished in his pro- 
fessional career, becomes unable, from ill-health, advanced age, or other 
sufBciont caose, to carry on a lucrative practice, the Council may, on the 
report of a Sub-Committee appointed for that purpose, if they find good 
reason for the remission of the annual subscription, so remit it. They 
may also remit any arreai-s which arc due from a member, or they may 
accept from him a collection of books, or drawings, or models, or other 
contributions, in lieu of the composition mentioned in Bye-law 8, and 
may thereupon constitULC him a Life Member, or permit him to resniue 
his former rank in the Institute. 

11. — Persons desirous of becoming Ordinary Members shall bcpropooed 
and recommended, according to the Form A in the Appendix, in which 
form the name, usual residence, and qualifiualioiis of the candidate 
shall be distinctly s)>ceified. This form must l>e Biguc<l by the pmpoHor 
and at least five other Members certifying a pcrsonnl knowledge of tha 
candidate. The projioaal so niadc lieiiig deli\Trcd to llio Secretary, shall 
bo submitted to tlio Cuuiiuil, who on approving the qnalifications shall 
determine if the candidate is to be presented for ballot, mid ifit issodcter- 



' mined, the Chairaiiin of the Council shall sign such apprdbntion. The 
lame ehall be reikd at the next Ordinary General Mculiiig, and an«Twards 
be placed in aomo conspicuouB eituatiun antil the fuUowing Ordinary 
General Meeting, when the candidate shall be baUoCcd for. 

12. — PersoHB deairouB of being admitted into the Institnle as Associate 
Members, or Stndents, shall be proposed by three Members; Honorary 
Members shall be proposed by at least five Members, and shall in addition 
be recommended by the Council, who shall ako have the power of defining 
the time during which, and the circumstanceB under which, they shall be 
Honorary Members. The nomination shall be in writing, and signed by 
the proposers (according to the Form B in the Appendix), and shall be 
submittod to the first Ordinary General Meeting after the date thereof. 
The name of the person proposed shall be exliibited in the Society's room 
until the nest Ordinary General Meeting, when the candidate shall be 
balloted for. 

13- — Associate Members or Students, desirous of becoming Ordinary 
Members, shall be proposed and recommended according to the Form C 
in the Appendix, in which form the name, usual residence, and qaatifi- 
Cfttions of the candidate shall be distinctly specified. This form must 
certify a personal knowledge of the candidal*, and be signed by the 
proposer and at least two other Mcmber.s, and the proposal shaU then 
be treated in the maimer described in Bye-law 1 1 . Students may become 
Associate Members at any time after attainiug the age of twenty-three 
on payment of an Associate Member's subscription, 

U. — The balloting shall be conducted in the following manner: — 
Each Member attending the Meeting at which a ballot is to take 
I jilace Bholl be supplied (on demand) with a list of the names of the 
■MB to be balloted for, according to the Form D in the Appendix, 
L titd ahall strike ont the names of such candidates as he desu-es shall 
not be elected, and return the list to the scrutineers appointed by the 
presiding Chairman for the purpose, and such scrotineeis shall examine 
the lists so returned, and Inform the meeting what elections have beeu 
made. No candidate shall be elected unless he secnres the votes of two- 
thirds of the Members voting. 

i5. — Notice of election ahall be sent to every person within one week 
after his election, accoi'ding to the Form E in the Appendix, cnulosing 
at the same time a copy of Form F, which shall be returned by the 
person elected, signed, and accompanied with the amount of his annual 
inbscription, or life composition, within two moutlie from the date of 
SGch electioD, which otherwise should becuuie void, 
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IG. — Every Ordinary Mpmhcr elected liavinj; Bifrncd a i:locJantttnn in 
the Form F, and having likewise made the proper payment, sliall receive 
acertificate of his election. 

17. — Any person whose Btibscription is two years in arraar shall be 
reported to the Council, who shall direct application to be made for it, 
according to the Form G in the Ajjpendix, and in the event of 
its continuing one month in arrear after such application, the Cotinci] 
shall have the power, after remonstrance by letter, according to the 
Form H in the Appendix, of declaring that the defaulter has ceased to be 
a member. 

18. — In case the expulsion of any person shall be judged expedient 
hy ten or more Members, and they think fit to draw up and si^ 
a proposa) requiring such expulsion, the same being delivered to the 
Secretary, shall be by him laid before the Council for consideration. If 
the Council, after due inquiry, do not find reason to concra- in the pro- 
posal, no entry thereof shall be made in any minutes, nor sbal] any public 
discussion thereon be permitted, unless by requisition signed by one-half 
the Members of the Institute ; but if the Council do find good reason 
for the proposed expulsion, they shall direct the Secretary to address a 
letter, according to the Form I in the Appendix, to the person proposed 
to be expelled, advising him to withdraw from the Institute. If that 
advioe be followed, no entry on the minutes nor any public discussion on 
the subject shall be permitted ; but if that advice be not fcUowed, nor an 
explanation given which is satisfactory to the Conncil, they shall call a 
General Meeting for the purpose of deciding on the question of ex- 
pnlsion ; and if a majority of ihe persons present at such Meeting 
{provided the number so present be not Icea than forty) voto that snch 
person be expelled, the Chairman of that Meeting shall declare the 
same accordingly, and the Secretary shall commnnicate the same to the 
person, according to the Form J in the Appendix. 

19. — The Officers of the Institute, other than the Treasnrei and the 
Secretary, shall be elected from the Original, Ordinary an<l Associate 
Members, and shall consist of a President, six Vice-FresidcniA, and 
eighteen Councillors, who, with the Treasurer and the Secretarj- (if Mem- 
bers of the Institute) shall constitute the Coimcil. The President, Vice- 
Presidents, nnd Councillors slinll \k elected at the Annual Meeting in 
August (except in coses "f viK^ncics) and shall bo eligible for re-election, 
with the CKception of any I'reaidoiit or Vioc- President who may have 
Ih3I<I ollioc for the three immediately prcooding yvun, and siioh six Coun- 
cillors as ma; have attended l)ie fewest Council Meetings during the past 
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3Ut such Members shall be eligible for re-election after being one 
year ont of office. 

20. — The TroaBurer and the Secretary shall be appointed by the 
Council, and ehall be remoTable by the Oounuil, subject to appeal to a 
General Meeting. One and the same person inuj hold both the«e offices. 

21, — Each Original, Ordinary, and Assuciatc Meiubi.T shdl) be at 
liberty to nominate in writing, and send to the Secretary not less than 
eight days prior to the Ordinary General Meeting in June, a liat, duly 
signed, of Membera suitable to fill the olficcfi of President, Vice- Preaidenta, 
and Members of Council, for the ensuing year. Tiie Couueil aliall prepare 
a list of the persons so nominated, togetlicr witli tlie names of the Officers 
for the current year eligible for re-election, and of such other Members as 
they deem suitable for the various offices. Such list shall comprise the 
names of not less than thirty. The list so prepared by the Council shall 
be submitted to the General Meeting in June, and shall be the balloting 
list for the annual election in August. (See Form K in the Appendii.) 
A copy of this list shall be posted at least seven days previous to the 
Annnal Meeting, to eveij Original, Ordinary, and Associate Member ; who 
may erase any name or names from the list, and substitute the name or 
names of any other person or persons eligible for each respective office ; 
but the number of persons on the list, after such ei-asure or substitution, 
must not exceed the number to be elected to the respective offices. Papers 
which do not accord with these directions shall be rejected by the scruti- 
neers. The Votes for any Members who may not be elected President or 
Vioe-Presidents shall count for them ixs Members of the Council. The 
Chairman shall appoint four scnitineers, who shall receive the' balloting 
papers, and, after maldng the necessary scrutiny, destroy the same, and 
Ngn and hand t<) the Chairman a list of the elected Officers. The balloting 
papers may be returned through the post, addressed to the Secretary, or 
be handed to him, or to the Chairman of the Meeting, so as to be received 
before the appointment of the scrutineers for the election of Officers. 

22. — In case of the decease or resignation of any Officer or Officers, 
the Council, if they deem it requisite that the vacancy shall be filled np, 
shall present to the next Ordinary General Meeting a list of persona whom 
they nominate as suitable for the vacant offices, and a new Officer or 
Officers shall be elected at the succeeding Ordinary GenerEil Meeting. 

28. — ^The President shall take the chair at all meetings of the 
Institnte, the Council, and Committees, at which he is present (he 
being ex-o£Uio a member of all), and shall regulate and keep order in the 
proceediu^ 
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r tl.e Pmident, it shall be the dut 
senior Vice-President present to preside at the meetings of tlie Institnte, 
to keep order, and to regulate the proceeding. In case of the absence 
of the PrcRidcnt and of all the Vice-Preei dents, the meeting maj elect 
any Member of Council, or in case of their absence, any Member present, 
to take the chair at the meeting. 

25. — Tiie Council may appoint Committees for the purpose of transact- 
ing any particular business, or of investigating specific Bnbjects connected 
with the objecte of the Institute. Such Committees shall report to the 
Council, who shall act thereon as they see occasion. 

26. — ^The Treasurer and the Secretary shal] act under the direction 
and control of the Council, by which body their duties shall IVom time to 
time be defined. 

27. — The Funds of the Society shall be deposited in the bands of the 
Treasurer, and shall be disbursed or invested by him according to the 
direction of the Council. 

28. — The Copyright of all papers communicated to, and accepted for 
printing by the Council, and printed within twelve months, shall become 
vested in the Institute, and such communications shall not he published 
for sale or otherwise, without the written permission of the Council, 

29. — An Ordinary General Meeting shall be held on the first Saturday 
of every month (ojcopt January and July) at two o'clock, unless otherwise 
determined by the Council : and the Ordinary General Meeting in the 
month of August shall be the Annual Meeting, at which a report of the 
proceedings, and an abeti-oct of the account* of the previous year, shall 
be presented by the Council. A Special Generiil Meeting shall be called 
whenever the Conncil may think fit, and aleu on a reqnisitiou to the 
Council, signed by ten or more Members. The business of a 8)«cial 
Meeting shall be confined to that specified in the notice convening it 

SO. — At meetings of the Council, five shall be a quomm. The 
minutes of the Council's proceedings shall be at all times open to the 
inspection of the Members. 

31. — All Past-Preeideuta shall bo fx-qffuio Members of the Conncil so 
long as they continue Members of the Institute, and Vice-Presidents who 
have not been re'clected or have become ineligible from having held office 
for three consecntive years, shall be ex-o^io Members of the Conncil for 
the following year. 

32. — Every question, not otherwise provided for, which shall codm 
before any fleeting, sbali lie decided by the votes of tlie majority of the 
Original, Ordinary, and Anociabt Membera then present. 
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33> — ^Ail papers abuli be seat ior the approval of the Council at Imat 
twelve days before a Genera] Jleeting, and after approval, shall be read 
before the Institnte, The Cunncil shall also ilircct whetlicr any paper 
read before the Institiite shall l>e jiriuled in the TmiiBactions, and notice 
shall be given to the writer within one month after it has beea raid, 
whether it ia to be printed or not. 

84. — All proofs of reports of discusaiona, forwarded to ireinbers for 
correction, must be returned to the Secretary within seven daja from the 
date of their receipt, otherwise they will be considered correct and be 
printed off. 

85. — The Institnte is not, as a body, responsible for the aiaiemenu 
and opinions advanced in the papers which may be read, nor in the dis- 
cnssiona which may take place at the meetings of the Instir.ule. 

86. — Twelve copies of each paper printed by the Institate ahall be 
presented to the author for private use. 

37. — Members elected at any meeting between the Annual UeetingB 
shall be entitled to all papers issued in that year, so soon as they have 
signed and returned Form F, and paid their subsciiptions, 

38, — The Transactions of the Institute shall not be forwarded to 
Membere whose subacriptiuns are more than one year in arrear, 

39. — No duplicate copies of any portion of the Trans acl ions shall be 
isaned to any of the MemtjorB unless by ntitten order from the Council. 

40. — Invitations shall be for«ar(!ed to any person whose presence at 
the discuBsii^ns the Couucil may think advisable, and strangere so inviU;d 
shall be permitted to take part in the prfjceedinga but not to vote. Any 
Uember of tlie lustituto shall also have power to introduce two stransers 
(see Form L) to any Genera! Meeting, but they shall not take pirt in the 
proceedings except by permission of the Meeting. 

41, — No alteration shall be made in the Bye-laws of the Institute, 
except at the Annual Meeting, or at a Special Meeting for that purpose, 
and the particulars of every such alteration shall be announced at a 
previous Ordinary Meeting, and inserted in its minutes, and shall be 
exhibited in the room of the Institute fourteen days previous to such 
Annual or Special Meeting, and such Meeting shall have power to adopt 
anv modification of such proposed alteration of the Bye-laws. 

Apiiroved, 

R. ASSHETON CROSS. 
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APPENDIX TO THE BYE-LAWS. 



[FORM A.] 

A. B. [Christian Name, Sarnaine, Occupation, and Addresa in ftiU], 
being upwards of twenty-eight years of age, and desirous of being; elected 
an Ordinary Member of the North of England Institute of Mining and 
Mechanical Engineers, 1 recommend him fTom personal knoivUdge as a 
person in every respect worthy of that distinction, becanae — 

[^Htre iptnfj) diiliaclly lit qaalifleationi of lit Caadidaln, according to tie tpin't 

On the above grounds, I beg leave to propose him to the Council as 
a proper person to be admitted an Ordinary Member. 

Signed Member. 



Dated this 



day of 



We, the undersigned, concur in the above recommendation, being 
convinced that A. B. is in every respect a proper peraon to be admitted 
an ordinary Member. 



rBOM nuoHAL KHOiruuMiB. 



FivB 
MembdrK. 



The Coundl, having oonddered the above recommendatioa, present 
A- B. to be balloted for as a of the North of England Institate 

of Mining and Mechanical Engineers, 



day of 



(U) 

CFORM B.] 
A. B. [Chris tiaa Name, Sumaini?, Occii|iation, aud Addn^s ia fo.M'], 
being dedrooB of admission into the North of England Inatitate of Mining 
and Mech^cal Engineers, we, the andursigui'd, propose and recommend 
that he shall become [an Honorary Member, or an Associate Member, or 
a Student] thereof. 



[nr beftUed up by the CotinnX] 
The Council, havin" considered the above recomiuendation, present 
A, B. to be balloted for as an Honorary Member of the North of England 
Inatitate of Miuiug aud Mechanical Gn>;ineer8. 

Signed . . . Cliairm.iu. 

Dated day of 18 



[FOBM C] 
A. B. [Chrifltian Name, Suroarac, Occupation, and Address in full], 
being at present a of the North of England Institute of Mining 

and Mechanical Enginoera, and upwards of twenty-eight yeais of age, and 
being desirous of becoming an Ordinary Member of the said i ustitute, I 
reTOmmend him, from personal knowledge, as a person in every reBjject 
worthy of that distinction, because — 

(Htrt tpecifv dutincUv tie QualificatwM o/t/if Candidala aceording to thi tpirit 

On the above grounds, I beg leave to propose him to the Council as 
a proper person to be admitted an Ordinary Member. 

Signed Member. 

Dated this . day of 18 

We, Uie am' jrsigned, concur in the above reciniimoiidation, being 



^ 



convinced that A. B. is in every respect a proper penon to be admitted 
uh Ordinary Member. 

t. KNOWLBDOI. 

1 Two 

I Uemben. 



[ro bejUM up bfi the Cavncil.} 

The Council, having considered the above recommendation, prwent 
A. ](. to be balloted for as ao Ordinary Member of the North of England 
Institute of Mining and Mechanical Eiiginecra. 

Signed (JhairmML 

Dated day {tf 18 



[FOKM D.] 

of the nnmeB of persone to be balloted for at the Meeting on 
, the day of 18 

Obdinabt Heiibbrs! — 



AfiHOOIATK MkMBBHS:— 



EoNORAaT MkMBBBS: — 



Strike out the names of such persons a 
i>Iected, and band the list to tlie Chainnan. 



you desire aboold ttol be 



[FORM E.] 
8IB, — I Iieg leave to inform you timt on the day of 

i elected a of ilie Nortii of Ent;land Inslitnte of 

Mining und Mechanical Engineers, but in conformity with its Kulcs your 
etectinn cannot be confirmed until the endoecd fom be returned to me 
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^^^^nEKnre, and until your Rrst itiiaiial subset i;>t ion bo paid. Die 



unonnt of which is £ 
of£ 

If the sabecription is not received withio two months from 
dat«, the election will become void under Ilyc-law 15. 



or, at your option, the life-composition 
present 



I 



la 



.Sir, 
Yours faithfully, 



' D 

i ' 



[FORM F.l 

I, Uie undersigned, being elected a of the North 

of England Institute of Mining and Mechanical Engineers, do hereby 
agree that I will be governed by the Charter and Bye-Jawa of the 
Baid Inatitnte for the time being ; and that 1 will advance the objects 
of the Institute as far as shall be in my power, and will not aid in any 
nnaothorised publication of the proceedings, and will attend the meetings 
thereof as often as I conveniently con ; provided that whenever I shall 
Higuify in writing to the Secretary that I am desirous of withdrawing my 
name therefrom, I shall (after the payment of any arrears which may be 
dae by me at tbat period) cease to be a Member. 

Witness my hand this day of 18 



[FORM G.] 

Sib, — I am directed by the Council of the North of England Institute 
of Mining and Mechanical Engineers to draw your attention to Bye- 
law 17, and to remind you that the sum of £ of your annua; 
subscriptions to the funds of the Institute remains unpaid, and ilmt you 
are in consequence in arrear of subscription. I am niau uu-ecieU to 
request tbat you will cause tbo same to be paid without further delay, 
otherwise the Council will 1m anJpr the necessity of eiei'cising iheir 
discretion aa to using the power vested in them by the Article above 
referred to. 

I am. Sir. 

Yvars faithfully, 

Soc^Larj 
Datwl IS 




[FOjtM II.] 

Sir, — I am directed by the Council of the North of England Institnto 
of Mining and Mechanical Engineers to inform you, that in couBerjuence 
of non-payment of your arrears of subscription, and in pursuance of 
Byc-laiv 17, the Council have determined that unless payment of the 
amount £ ia made prerioua to the day of 

next, they will proceed to declare that you have ucaacd to be a Member of 
the Institute. 

But, notwithstanding this declaration, yoa will remain liable for pay- 
ment of tho arrears due irom you. 

I am. Sir, 

Yours faithfully , 

Secretary. 
Dated 18 



[FORM I.] 

Sir, — I am directed by the Council of the Xorth of England InstitDte 

of Mining and Mechanical Engineers to inform you that, upon mature 

consideration of a proposal whidi has been laid before them relative to 

you, they fee! it then: duty to advise you to withdraw from the Institute, 



or othcrwiiK) they will be obliged to act i 
la 



. accordance with liyc-law 18. 

Sir, 
Yours faithfully. 

Secretary. 



[FORM J.] 
Sm, — It is my duty to inform you that, under a resolution passed at a 
Special General Meeting of the North of England Institute of Mining 
and Mechanical Engineers, held on the diiy uf 

18 , according to the provisions offiyu-kw 18 
you have ceased to bu a Member of the Institute. 
1 urn, Sir, 

Voiuv luith fully. 

ixciciarT. 
Dtt^'l 18 
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Extract from Bye-Uw 21. 
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bdMMdtstliaiiipaeUntRk. - 
rtiaUbanlictodlvUo ~— ' 




Krimec subBtitutcd for &ii]r of the abovD btd to be Kritten In the blAnk 
spaces opposit*! tbaac thpj ara ink'nded to snperseda. 
The fullawing Members ara iacligible from Eaiuos ■[xscificd in 
B;G-Iav 19 1— 

As Pbisisuit 



Aa VioB-pBiaii>BBT_ 
At ConcnLiiOSB 



[FORM L.] 
Admit 

of 

U> the Meeting on Satnrday, the 

(Signature of Member or Student) 

The Chair to Ijo taken at Two o'Clock. 
I undertake to abide by the lU'tjtiliitioua of the North of Enf-hnd Insl ituK 
of Mining and Jlechauiciil Enginoore, and nottootd in irny unuiitlioriscJ 
publication of the Proceedings, 

(Sigoaturo of Visitor) 
Not transferable. 



NORTH OF ENGLAND INSTITUTE 



MINING AND MECHANICAL ENGINEERS. 



OENEltAL MEETIN'O, SATURDAY, OCTOBKR !>th. 1886. 



8re LOWTIIIAS BELL. Babt., Phesidkn 



The PRESIDEXT said, that this beiTig the first opportunity he had 
had of meeting the members of the Institute since his election, he 
thought it only proper to say that he hud sincere pleasure in tlianking 
them for the great honour they hud conferred upon him, in asking him 
to fill the distingaiBhed ofBce of presiding over their meetings for the 
next twelve months. The Council, of course, were responsible for his 
nomination. He thought that, among the colliery viewers of the district, 
ticy would have done well to have chosen some one to be their President 
who was more conversant with the practical work of a colliery than he 
coold pretend to be. Having urged this excuse upon the members of the 
Council, and not fiuding himself listened to, he consented to undertake 
the duties of President for the year. Ho could only say tliat what he 
lacked in technical knowledge of their particular business, he would 
endeavour to make amends for by as attentive a discharge of his duties 
88 possible. He thought it necessary that he should state that, in accept- 
ing the invitation of the Council, he told them that if this involved his 
at once preparing an Inaugural Address, he would be unable to undertake 
the dnty. There were certain matters comiect*:d with domcstio affaire, 
and other matters, that rendered it impossible for him to do so, and ho 
ventured, therefore, to ask that he might be allowed a few months before 
having to compose an Address. 

The Secretary read the minutes of the last meeting, and reported 
the proceedings of the Council. 



2 GENERAL MEETING. 

The following gentlemen were elected : — 

ASSOGIATB MbICBBBS — 

Mr. F. B. Du Pbb, 13, Old Elvet, Darham. 

Mr. William Nichol, Boldon Colliery, Newcastle-on-Tyne. 

Studbnt— 
Mr. Westoabth Brown, Marsden Colliery, South Shieldt. 

The following gentlemen were nominated for election : — 

Associatb Mbmbbbs — 
Mr. Alf. Falconeb Ball, 81, Wharncliffe Street, Newcastle. 
Mr. R. B. DBNyiSTON, 79, Princes Street, Danedin, New Zealand. 
Mr. E. L. Dumas, Paris. 
Mr. Mabtin Mulhollakd, Broomhill, Acklington. 

The following Associate Member was nominated for election as an 

Obdinaby Mbmbbb: — 
Mr. C. R. Babbbtt, New Seaham, Sunderland. 



Mr. J. Wilson Swan, M.A.., read the following paper on *'An 
Improved Electric Safety Lamp for Miners :" — 



IMPROVED ELECTEIC 9AKETY-1**MP FOR MIKBHH. 



■ ON A\ IMPROVED ELECTRIC SAFETY-LAMP FOR MISERS. 

lii- J. WILSOJf SWAS, ir.A. 

' Is the discassion on the paper which was read by ihe writer of this 

paper at the meeting held on December 12th, 1885, oa "A Portable 

Electric Safety-Lamp for MincrB," the absence of any means of indicating 

the preBence of fire-damp was remarked upon by more than one spoaker. 

In reply to this criticism, the author stated that lie hoped in a short 

B'time to be able to combine a fire-damp indicator with the lamp, and that, 

[ if this conld be done, he would show the lamp with this appendage at a 

gnbsequent meeting of the Institute ; and it is the purpose of this paper 

to fulfil that promise. The lamps now exhibited are electric lamps, and 

Geveral of them are fnmiahed with fire-damp indicators. 

But before proceeding to describe the gaa indicator, it may be sB well 
to call attention to the lamp itself, and to point out the great improve- 
nenta which have been made in it since it was last shown to the 
members. First, the battery has been simplified by using only two cells 
in some caaea and four cells in other cases, instead of the seven cells which 
the battery contained which was formerly shown. 

These are now fitted into a solid block of wood, instead of into a case 

of ebonite. The cell apertures are lined with ebonite as before. The 

result of this change is, that the lamp is now better able to resist a blow. 

Another improvement is, making the cells liquid tight, so that the 

lamp may be inclined, or even inverted, without leakage. 

The lamp has also been reduced in size and weight, and altogether 
made more like an ordinary safety-lamp in general form. 

Plate I., Figs. 4 and 5, show the general form and arrangement of 
the new lamp, with the gas detecting apparatus attached, and the mode 
by which the batteries are replenished at the end of each day's use. 

Figures 1, 2, 3, show the fire-damp detector, / is a glass tube pro- 
Ucted by a brass case e, provided with lags by which it is screwed on to 
the main body of the lamp, a is a cover with small holes b. This 
cover is kept on by a small spiral spring rf, which tends to keep it 
in the position shown in Pig, 1, allowing the air from the mine to enter 
freely into the tube c. k is a little cam or eccentric attached to a small 
handle. In Fig, 1 it allows the tube c to be in communication with 
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the atmospbere of tbu pit. When in the position of Fig. 3 that com- 
mnnication is Ehnt ofT; but in tha intermediate position of Fig. 2, not 
only is the comraniiication ahnt off, but the platinum wire A is switched 
into connection with the Imttcry and becomes red hot. 

The wiiy the machine is nsed in practice is this : — A smult tube i§ 
inserted in the little hole i, and the operator draws the air with his 
month from the mine through the holes b, in the cover a, into the tube c, 
until he considers that tube is full. When the cam is in the position 
sliown in Fig. 2, the platinnm wire is heated, and the air from the mine 
is confined in the chamber c ; the gas is then burned out, and on the cam 
being placed, as in Fig. 3, the platinum wire is estingnished, and the 
instrument is allowed to cool, when the coloured liqnid shortly rises up 
the glass J, indicating the amountof gas which has been destroyed by the 
incandescence of the platinnm wire. 

It is not further necessary to describe Fig. 4 than to state that all 
the interior portions of the lamp are practically the same as described in 
the former paper, except that the number of cells is reduced from seven 
to four, e shows the testing apparatus (before described) as attached to 
the lamp, and & is a small plate of tin, which can be detached and held 
in fmnt of the bull's-eye d, so that the light from the lamp can be 
reflected on the gas detector r, and the eye ot the observer protected — 
the ascent of the coloured liquid being observed through the slit/. 

Fig. 5 shows the mode in which the lamps are charged after the day's 
work, b and r are two points standing from positive and negati^'e wires 
which run along nndcrneath the table, and, entering two smdl holes in 
each tamp, become connected with the termiunls of the batteries. 

The lamps can be easily arranged so th»t the light may bo fitted on 
the (op to facilitate the examination of the sides and roof of the mine. 
Other lamie have the light on one side for the hewere. 

With this reduced weight and size of batteiy the lamp still gi^xa au 
illuminating power of more than a candle during the full time of the 
shift. 

There is another point in which the lamp is improved. The terminala 
arc now brou^iht down to the bottom of tiic l»tt«ry cose, and can be got 
at fur the purpose of making connection with the charging circuit with- 
out removing the cover. 

Evidently a great number of batteries could be connected with tho 
charging circuit in a very short time by one person. 

It was explained before, that the power of ihc light is simply depen- 
dent on tile weight of the battery ; double weight givlog doable light, and 
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SO on ; 80 thiLL where na extra amount of light ia required, it can e&ailj 
be had mithont neccssitatiog a change of dcaign in the lamp, or in an; 
way lesseaing safety. 

The capability posaessed by the electric safL-ty lamp of giving a lai^ 
Bonoont of light where a large amount of bght wonld be specially service- 
' able, is a power not poasessed by the oil safety-lamp. 

With the oil lamp, Eafety againat eiplosious has boon procured at the 
I coat of diminiahed light, and no eafety lamp exists, except the electric 
I Bdfety-Iamp, which will give a good light and be at the same time a safe 
[•one. 

The amallnesB of the light of the oil aafety-lamp, of the kind least 
likely to cause explosion, is a large set off against its safety as a whole, 
when taken in connection with the other risks to life and limb which 
exist in minea, beaidea those ariaing out of the presence of explosive 
gases. 

The two great sonrocs of danger in coal mines, fire-damp and falls of 
the roof and sides, are both guarded against by the electric lamp j the 
danger of explosion, by the light being entirely out of contact with the 
atmosphere of the mine, and danger from falls of the roof and aides, by 
the better light proeumbie by means of electricity. 

There cannot be a question that the electric lamp, in the form in 
which it is now presented, pussesses these advantages, and that its iiitro- 
dnction into minea is merely a question of convenience and uost. 

The importance of these considerations, minor though they be, are 
not for a moment under- estimated, and therefore much thought has been 
bestowed upon both points, with a view to bring them within practical 
limita. As far as can be judged from the experimental use of theae 
lamps, they will neither be very troublesome nor very costly in process 
of use. 

The batteries are charged, very simply, as baa been explained, by 
Betting them down on a charging bench, to which the current ia brought 
from a small dynamo, and leaving them there while the men are at work, 
Perhapa once a week a few drops of dilute acid will have to be added to 
compensate for loss by effervescence during charging. The expense of 
charging is almost nothing. 

Five horae-power would keep 1,000 lamps going— 500 on the charging 
circuit and 500 in use in the mine. 

The coat of lamp renewals would bo the heaviest charge, and would 
probably amount to 2d. per lamp jjcr week. Where the number of 
lamps was considerable, perhaps Id. or IJd. would cover the cost per 
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lamp of wogea for keeping the lamps chained and ia order. Another Id., 
making 4id. per week, would cover the charge for ioteretiton the capital 
outlay for first cost of laraps and other plant. 

Referring to the fire-damp indicator, which has been made in three 
forms, two of these act on the same principle as Liveing's fire-damp 
indicator. A spiral coil of thin platinum wire is arranged so that it 
can be heated to a low red heat by switching through it tho current 
generated by the lamp battery. If this takes place in an aimosphere in 
which fire-damp is present, the wira becomes hotter than when heated in 
pnre atmospheric air, because combustion of the fire-damp with the 
oxygen of the air, brought about by the electrically heated wire, produces 
additional heat, and, consequently, increasea the temperature of the wire, 
BO that it is sensibly brighter when heated in air containing fire-damp, 
than when heated in air in which there is no fire-damp. 

In one form of the indicator, Mr. Liveing's idea of having a compar- 
ison wire shnt np, air-tight, in a gloss tube containing pure air has been 
fallowed. In another, Liveing's constrnction has been deviated &om in 
two ways, namely, by baring only one wire (the Uist wire,) and instead 
of this being in a wire gauiie cage, always eiposcd to the atmosphere 
in which the lamp is placed, it is in a tube which, when the current 
is turned on to heat the wire, is completely closed. It is not easily 
conceivable, even if the test were made in an atmosphere of air and fire- 
damp of maximum eiplosiveness, that fiame would pass the four-fold 
lining of fine copper wire gauze of the Liveing indicator ; still it is, 
perhaps, more consistent with the absolute safety of the lamp itself, to 
make the test in a closed vessel. With the double wire arrangi'ment, 
when fire-damp is present in the air, even in so small a proportion aa half 
a per cent., the eiposed wire glows with perceptibly greater brightness 
than the enclosed comparison wire. With the single wire arrangement, 
under the same atmospheric conditions, the wire would glow for an 
instant with extra brightness, and then, after the small quantity of 
enclosed fire-damp was consumed, would die down to normal redness. 

The third form of indicator acts upon a different principle. In It 
there is a platinum wire A within a small tube c, with the means of turning 
on the current from the lamp batt«ry to heat the wire, as before j bnt 
here the hot wire is employed only to effect tho combustion of any fire- 
damp that may be present, with a view to the production of a partial 
T&cuum resulting from the condensation of the water}' vapour of the 
burnt gases. The degree of vacuum or shrinkage is shown by the rise of 
Hqnid g' In an ftdjacenl gauge tube g', and from this the exact percentagQ 
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of fire-damp present in the air inny be asoertaiiied. Tliis form of teat is 
also, and necessarily, made in a closed vessel. The hot wire is completely 
cat off from contact with the outer air. 

For the simple detection of the presence or absence of fire-damp, 
[ the two-wire form is qnite efficient down to ^ per cent., but for measurc- 
I ment of the quantity, even down to ^ per cent., the liquid indicator is 
I the more eiact. 

Both are instantaneous in their action as mere indicators, bnt for 
actual measurement from two to five minutes are required for each obeer- 
vation. 

The inetrument is here shown attached rigidly to the body of a lamp, 
bnt it can be made in another form, which allows of the indicator, apart 
from the lamp, being swept alon^ the roof of the mine when searching 
for gas. 

At the close of the meeting the action of both instruments wns 
I demcmBtrated. 



Mr. SwAir, whilst reading tlie paper, made an experiment showing the 
action of the gas indicator attached to the lump, in a misture of about 
one per cent, of gas, which, it was explained, was a long way short of an 
explosive mixture, yet might prove dangerous in the presence of a very 
; fine dry coal-dust. lie also explained that it would take a minnte or 
two to complete the experiment, with the imperfect means he had at his 
command, to effect the complete diffusion of the gas in the vessel used to 
contain the mixture, and to get it to enter the test cylinder ; when in 
practice, this latter process could be instantly effected by using a little 
tube by which the air from the mine can be drawn into tho test tube by 
the mouth. The diffusion into the test tube of the air of the mine was, 
in another form of the same apparatns, effected instantly and withont 
aspiration. 

In reply to a question from the President, as to the price of the 
lamps, Mr. Swan stated that in calculating tho expense of keeping the 
lamps in operation, he had afsumcd interest at the rate of ton per cent., 
on a cost of £2 for the lamp withont the gas indicator. He could not 
Bay, however, how far this assumption might 1« borne out in actual fact. 
It may be possible to make lamps for a great deal less, if they come to be 
used in large numbers, but this is about the cost at present. 
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In reply tn a queation by Mr. G. B. ForRter, Mr. Strna stateij that 
the presence of gas would be instantly detected; the eiperiment which 
IB being made at this moment is not only to get an icdieation of the 
presence of the gae, because tlie estr^i brightness oF the wire will do that 
at once ; but to measure the proportion of gas present iu the mixture, and 
this takes time, and can only be done by persona who will take the 
necessary pains to do it properly. 

In reply to Mr. John Daglish, Mr. Swan stated that the lamp with 
the indicator would be for sale in a short time. 

The &ECRETAnY stated that Mr. Circenwell, wlio, unfortunately, was 
unable to be present, had suggested iu a letter tbe propriety of protecting 
the glass covering the glow light by wire ganze, or hy a combination of 
wire gauze and glass. 

Mr. SwAK did not think it would be an advantage to have any 
rnrthcr protection for the latup than the thick glass caj>. He did uot 
think it necessary, because, nnlike the glass in the Clanny lamp, or 
any other form of miners' oil lamp, the glflsa in the electric lamp did 
not become mucli heated, and therefore, there was not the same danger 
of the glass being cracked by drops of water falling upon it, as existed in 
the case of the gla&s in miners' lamps of the ordinary form. There w:is 
hardly any limit to the thickness which they could give to the glass cap. 
Glass was really a very strong material if made thick, Be believed the 
chances of the protecting cap being broken were exceedingly remote — so 
remote as to make it not necessary to provide any additional protection. 

The President — One or two strong wires would be sufficient pro- 
tection, without interfering with the light. 

Mr. G, B. FoRSTEB — Any interruption by wires would absorb a good 
deal of the light, and he doubted whether two or three bars would do any 
good. He thought, if a mere ordinary blow were given to the glass shown, 
it would be strong enough to receive it. 

The SEcnETARV — Mr, Grcenwell. in a second letter, adds, that there 
are other canses besides concussion which produce sudden fracture of the 
glass J besides the glass might be chipped at llie edges, or be so loosely 
screwed on over the glow glass that gas might be constantly l)etwccn 
it and the bght, and ready to esplodo if the glow glass were broken: 
and in order to show the peculiar danger inherent in glass protectors, 
he referred to Vol. XVIII., jwrt 19, of the "Transaaiona of the 
Manchestar Geological Society," where, in a paper by Mr. Henry Hall, 
one of Iler Majesty's Inspectors of Mines, it was stutLiI that out of 
S1,S31 Muuseler lamps with Stuetliunst shields, ttt) hud to be tukeu out 
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Bud replaced between Felirnary 1st and March tlie 30th inclusive, 40 of 
which were cither witnplotcly broken, or in u condition to render them 
unsafe to continue their use, and the remainins 4i^ were snipped |«rlly 
I BcrodS the edge», but not so ai to render them actually unsafe. 

Mr. Blackett — In the urdlnary use of this lamp, how will it lie 
I possible to tell when there is tlangcr of stythe ? 

Mr. SwAy admitted that this lamp afforded no indication of tlie 
I }>resence of stythe, neither would the old-fashioned lamp give one. 

Mr. O. B. FoRSTEB — Th« present lamp goes out liefore life is in danger. 
Mr, Swan asked whether "stythe" was carlKinic acid or carbonic 



Mr. Daolish — Carbonic oxide. 

The Phesidext said lie had never heard of carbonic oside in pits. 
Mr, G. B. FoRSTRH— In the case of the Hartley accident carbonic 
I oxide killed the men, but it was supjioecd to have come from the lire of 
I the ventilating furnace. 

The Recretahy observed that Mr. Walker, of Cardiff, who unfor- 
I tnnately was unable to be present, stated in a letter that he had been 
[experimenting with an electric lamp. iiHing a primary batttTy. which 
Ffaad given very excellent results. It weifrlied -tj lbs., and was capable 
ftof fnmisliing a light of 5 candles for 10 hours, leaving sufficient 
loncrgy in the battery to give a smaller light for other 2 hours. The 
held i 7,100 carbon cells, and the process of charging consisted 
I-simply in pnttino: iu the acids and screwing on the top, changing 
iilbe zinc plates when roijuired. The estimated coct oi' mnintenanec 
WtoT zinc and acids, includit^ the necessary attendance, was Id. per 
■ihift of 1 2 hoTirs as deswited, which it is presumed would favourably 
Fcompure witJi the present cost of keeping lamps in order. 8ince experi- 
menting on this lamp, the writer had suc^^eeded in still reducing the size 
and weight of the lamp, and he hoped by the next meeting to be able to 
present to the Institute an improved lamp on this principle, which does 
not weigh more than .H lbs,, is G inches high, and 3 inches in diameter (not 
including the glow lamp itself and its protecting glass), and furnishing 
B light of 3 candles for 10 btmrs, and 2 candles for a further 2 hours. 
I ftom experiments, caiTied out under his own eye, the writer asaumee 
I that the working expense will be reduced to under ^. a day. It will be 
a that the chief difference between Mr. Swan's lamp and the one now 
Kinentiuo^ 's that Mr. Swan works with a secondary battery while Mr. 
KWalker works with a primary one : the one necessitating the use of an 
sngine iiriil dynamo, which must always lie available for charging, whilr 
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tlie other van be used in any iKsitioii in any v»ae of pniergt'ncy, bcsidea 
poseosaing the very {rreat advantage of being nearly one-half the weight 
of the secondary battery. The writer promises to send one over ue soon 
as he has it ready. 

Mr. Swan stated, iu answer to qnestions from I'arious members, that 
his lamp weighed ftj lbs. That with 1 per cent, of gaa the red fluid 
would rise to the full height, indicating the amount in about 2 minutes, 
and the heat of the mine would make no diffi;renu' as to this, ne the 
whole machine would hare acquired the same temperature aa the air in 
the mine: with 2 or it per cent., or when an cxploaive point was reached, 
the gauge would act instantly. He thought it was, perhaps, not fair for 
him to anticipate the reading of Mr. Walker's paper, except that he 
wished really to help on the object they all had in view, and enable them 
to form a jost estimate of what was of rcAl value to them, and what was 
not. It was only this excuse ho could plead in supgeBting that any 
primary battery, so far as he could conceive of it, would be fonnd, with- 
out considering at all the cost of the motat, and the acid used in it, far 
too troublesome to keep in iii.teratio[i for any practical Bcrvice. Where 
they had to deal with hundreds of lam|i6, to be charged every day, the 
filling of them with frL«b acid, and the replacing of the worn out ziiic^ 
for it would become worn out. and would have to be frequently renewed 
— would involve an amount of lnlx>ur far in excess of any other cost in 
councctioD with the lamp. 

The Phbsident said, that whatever might come of any further dis- 
covery in connection with the lamp, he was sure they would all feel 
greatly indebted to Mr. Swan, not only fur being one of the earliest 
gentlemen in the field in connection with this subject, but also for giving 
himself the trouble of coming there to exhibit and explain the lump. He 
proposed a vote of thanks to Mr. Swan. 

Mr. fl. B. FoRSTER said, he had much pleasure in seconding the rote 
of thanks. He tliought this was one of the most interesting experiraenta 
which had ever lieeu before tlie Institute : and, altliousrh they might not 
see their way jet to introduo* this lamp, he hoped the time would 
soon come when it would be put into such a form that it wouM be Intro- 
duced generally. AVhal thty had to i»nrtienlarly jmy attention to in 
mines was the detection of gas. They could not put this lamp into the 
hands of men in fiery mines, without having some menus of knowing 
when gas whs there. 

The resolution was agreed to. 

Mr. Swan said, ho w<« much obligeil tn ilum fui- the vote 'if thanks 
which they had hsen good enough to t';iid<T him. M" must U- allowed 
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to take the op|)ortQnity of sayiug that he thought the last words of Mr. 
Forster were really completely met, either by Liveiiig's form of fire-damp 
indicator, so far as fire was concerned, or by the third form of indicator, 
which he had not l)een able to show in as demonstrative a iasliion as he 
should have liked, owing to the fnct that the arrangement tluit he had 
present was an extemporised one, not favourable at all to show the action 
of the indicator. He thought that the deficiency of the lamp to indicate 
the presence of stythe might be easily overcome. 

Mr. W. H. Wood — Suppose it was a hot mine ? 

Mr. Swan — That would not make any difference, because the whole 
apparatus would be in the same temperature. 

Mr. Wood — Said that he understood that the apparatus had to cool 
before the liquid would rise. 

Mr. Swan — Yes ; but it only has to get down to the initial tem- 
perature, whatever that may be. If there were 2 or 3 per cent, of gas it 
would act instantly. 

The President — If it got to an explosive point it would act 
instantly ? 

Mr. Swan — Yes. 

Mr. Wood— What is the illuminating power of that lamp ? 

Mr. Swan — 1^ candles to begin with, and ending with 1 candle. 



Professor J. H. Merivale read the following paper " On Further 
Experiments on the Transmission of Power by Steam : " — 
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TEAN8MISSI0N OF POWER BY STEAM, 



K J, H, MEIUVA1.K. M.A 



l> PAPER i'j MeEare. Liddel! iind Merivale iUKtu this subject was read at 
|.the April meeting ol' ilie Institute, and published in Vol. XXXV., 
Rp. 159, of the Transaction B. Since that date the steam nt Broomhill 
B'Oollierf has lieen canied in a further distance of 12u yards, making 
t total of 1,414 yards from the huiler at bank to the iu-bye engine, 
■ FreporationB ore uuw being [iiade to shift this tnglne to its final position 
r the boondary of the royalty, a further distance of some 40 yards, 
^vhich will make the grand total about 1,450 yards between engine and 
I boiler. 

The range is now in three sections, viz. : — 1. From the boilers to the 

l-A engine, 342 yards of 5 inch steam pipes (dtscribed in the author's 

former paper). 2. From the A to the B engine, 'J52 yards of SJ inch 

steam pipes (described in the ftn'mer paper). H. From the B to the C 

engine, liO yards of IJ inch steam pipes. Total distance from the boiler 

at bank to this engine, 1,414 yards. The C engine is a little donkey 

^ pomp, 3 inches diameter by 10 inches stroke, with steam cylinder C incheo 

I diameter by 10 inches stroke; it runs 5^ hours out of the 24, at tiO 

I leyolutions, imd the steam pipe is covered with Wormald'a composition. 

The larger of the two boilers already described supplies the three 
I'CngineB rnnning simultaneously without much dllEculty, so that the 
installation is now laid off at night. The boiler evaporates 373 gallons 
of water per hour, at 56 degs., into atcam of 35 lbs. pressure, with a con- 
sumption of 427 lis. of rough small coal. Of these 273 gallons, 57^ (or 
21*U6 per cent.) are collected nt the steam traps, i.e., are lost by eon- 
[idensation and priming. With larger pipes the percentage of loss would. 
of course, have been less. 

The author has made numerous experiments upon this range of pipes, 
and has been in correspondence with Mr. Churles E. Emery, manager and 
engineer of the New York Steam Company, where several miles of pipes 
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are in openition, supjiljiiic; power und heat to jxmay of the ftictories ant 
lioOBes in that dtj. He has niau, thmiigh LhL- kindness of Mr. Uctiry 
Palmer, been able to muke an eiiieiinient ii|>iiu the stMmi pipes ut Eust 
Howie Collieiy. From the informiition thuu obtained, the itulhur huti 
attempted to draw up suiue furmuhi; and tabies, whieh he thinks may be 
or value in the design of similar installationii. 

The Epeoial problems th:it the mining engineer has to solve in a ateam 
transmission art these; — How many cubic I'eet of water must be evapo- 
rated at bank, and at wliat pre^itre, to supply the required power ut a 
known diataucc from the boiler? Whiit must lie the siee of the pii>es 
through which the steam is to Ijc convoyed, and the charact*r and thick- 
ness of their non-conducting cnielope ? What precautions must be 
adopted to provide for eiqianaioii and contraction of the steam pijjeK, and 
the collection of the water of eondenBatiou ? 

The quantity of water to be evajmrated at bank depends upon the 
amount uf condensation iu the pi[)es. This matter has been irivestigiited 
by Dniong, and is now well undei-stood. Box, in his '"IVuetical Treatise 
on Heat" (page iiG, third edition), gives Dulong's rules, and some tables 
calculated frum them. These tables, however, inionded for calculations 
relating more to the heating of buildings than to the transmission of 
jjower, arc not quite suited to the qtiealiou, and the author has extended 
them, at the same time giving Duloug's formula for use whore great 
accuracy is required. 

The loss of heat, and consequent condensation, is due to two i^uses — 
radiation and contact with air. 



Loss BY RinuTioN. 
LetU = units of heat lost by radiation per hour. 
8 = surface of covered pipe in square I'ect, 
l> = difference of tempcr.ituro in dega. Fahrenheit between 

surface of covered pipe and drift ur shaft sides. 
U = (sec Table !.) 

Then— 
(I.) U = 0-74DSU. 

I.ct L = lbs. of steam condensed jicr hour, 

U = liitt-iit hciit of steam (see Table II. J ut the mean pressure in 
tlie pipe. 
Then— 
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TABLE I. 

The ratio of heat emitted or absorbed at different temiKjratures. 

Let R = ratio of loss of heat. 

/ = cent, temperature drift sides. 

T = cent, difference of temperature between pipe surface and 

drift sides. 
Then— 



(3.) 



R=^ 



124-72 X 1-0077 'x (1-0077^— 1) 

T 



Reduced to Fahrenheit's scale this formula gives the following, 
Table I. :— 
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TABLE II. 
Showing Pbessuub, Tbmpebatubb, Wbigkt, Volume, Total Heat, and 

Latent Heat of Saturated Steam. 
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^^ 


flO 


293 


2-331 


42» 


1.1716 


OO0-5 




^^K 


85 


208 


2-612 


398 


1.178 


006 




^^H 


TO 


903 


2ns9 


372 


1.174-8 


001 




^^H 


n 


am 


1-887 


319 


1,176-8 


t»e 




^^H 


m 


818 


3-013 


329 


1.177-8 


898 . 




^^^1 


» 


ai« 


3-217 


311 


1.179-2 


SSI 




^^^H 


00 


390 


3-3»0 


an 


I.I«o* 


S» 




^^^B 


us 


S3I 


8-jrt> 


l!8l 


1.181-A 


HAf m 


^^1 


100 


SM 


S-728 


IMS 


i.iaM 


^ m 


k. 
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liOss BV Contact with Aie. 

This ffOl be greater with horizontal thao with vertical pipes. 

HORIZOKTIL Pi FEB. 

Irft U| ^ onitB of heat lost per hour by a horizontal pipe from 
contact with air. 
S =1 Burface of covered pipe in square foet. 
R, = (Bee Table III.) 
D, ^ dJfTerence of temperature in degrees Fahreufaeit between 

surface of covered pipe and the air, 
A = (see Table IV.) 
Then— 
' (4.) tJ, = D. K, A 8, 

I And the Ibe. of steam condensed can be found from (2). 
TABLE 111. 

The ratio of heat emitted or absorbed by rontact with air ivith given 
differences of temperature. 

Let R, ^ ratio of loss of heat. 

( = difference of temperature of the pipe snrfoce and the air 
in degrees cent. 



0-552 



: /I' 



Then— 

(5.) R. = 

Reduced to Fahrenheit's scale, this formula gives the following, 
Table III., of values of R, :— 



.. j K.. 


' 


«.■ 


/. 


R,. 


D«n». 








nniir^ 












7a 




18 


0-943 




1219 


81 


1-341 




1-037 




1-263 




1-372 


86 


ri09 











TABLE IV. 
If r = radius of horizontal covered pipe in inches. 

(6.)A = 0-12.+»:5«?- 



'- 


A 


r. 


A. 


•■- 


A, 


'- 


A 


2 


0S745 


H 


0-3154 


4t 


0-4392 


61 


0-4682 




0-5S7-* 




0-S087 


4i 


0-4856 


7 


0-4B48 




0-5440 




0-5028 


S 


0-1831 


7* 


0-4619 




0-5326 


4 


0-197e 


&t 


O-ITGS 


8 


0-1593 


3 


0-5230 


a 


0-4930 


6 


0-1722 


9 


0-45&1 
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VrttTicAL Pip KB. 
Let Vj, = units of heat lost per hoar by a vrrtiai! pipt' from contact 
with air. 
A, = (BC'uTal.luV.) 

S, H,, and D, as lu (*). 
Then— 
(7.) U„ = D, n, A, S, 
And the lie. of steam condeuxcd can lie lonnd from (2). 

TAHLR V. 
If r = mdins of vertical corcred pipe in iDchee. 

A = height of vertical pipe in inches. 
Then :— 

(8.) A,. {■;«+^) X (^■" + ';;i|} x-JO«. 

This formtilu gives the following Table V., taking A, in feet 



In" 


Hd(htotFlp.iDFHt 1 










laebm. 


S) 


100 


m 


no 


r 


A,. 


A,. 


A,. 


A,, 


2 


0-WC9 


0-«50 


0-4571 


0-4531 


2t 


0-1876 


OMOO 


0-M78 


0-4442 


8 


0-161i 


0-WOO 


0-441!) 


04381 


31 


0*5(12 


0-^ua 


0M(» 


O-ISHU 


4 


04o£G 


O-HIi 


0-4333 


0-WOT 


41 


O'MSI 


0-*378 


0-1300 


O-4208 


G 


ai«2 


04352 


0-4JT3 


0-1231) 


B| 


01137 


()-ia28 


U'420U 


U-UIG 


G 


«■«!« 


u-tsos 


0-1220 


0-1186 


6i 


0-i3»8 


I1-428B 


(1-4212 


H-41T.* 


7 


O-aya 


0-4S72 


0'41»G 


l)-41>.2 


71 


o-t:iiui 


O'lis: 


0-4181 


0-4117 


H 


(i-nr,! 


Q-liU 


0-41 (IS 


0-413* 


» 


O'WSO 


0K2ty 


0-4146 


4112 



By menus of the above foi-miila; and tables, the cjuniitily of ateoin tlint 
will be cundeused (that is to say, ibe (jnuntitv of steam that mtl^t bo 
produced b; the boUer in addition to that required to dnvo tbo engine) 
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in the range of pipes can be easily calculated if uiilj the siirfdcu tempera- 
ture of the pipes, of the air, and drift aides be known. How these may 
he obtained will he pvesently pointed out. 

Loss BY Fhictios. 
The luws governing the resistance that flul'ls meet with iu passing 
throngh iron pipes (and other conduits iilso; wliidi, however, it is not 
necessary to conaider now) do not oppear to be thoroughly understood. 
M, Slockalper found, from experiments upon the flow of compressed 
air throngh pi[>es made at the Mont Cenis tunm.-!, and published 
in the Ret'iu Untverselle dea Mints, Ser. 2, Vol. VII,, p. 257, that 
Darcy'e formula for ihe flow of water through iron pii>eH, ruduwd in the 
ratio of the density of nir to that of water, gave Batiafactory reioiks. Mr. 
Emery, too, in a lecture on the transmission of steam, published in the 
Scimlific American of 29th May, 188G. says ; — " Considerable investiga- 
tion was made to ascertain the proper formuluB for determining the size 
of pipes required to transmit the st«am. The difficulty wsa not so much 
in finding formuhe, as to decide which were best applicable. As is 
generally the case, the simplest was finally determined upon, based 
directly upon the laws of falling bodies, and in form that generally used 
for xhv flow oftealm m pipes, i\tn^\y substituting for the density of water 
that of steam at the pressure to be carried." 

Acting upon these suggestions, the author has made use of Darcy's 
furmula for the flow of water, after having converted it into British units, 
as follows : — 

Let P = boiler pressure in lbs. per sqnare inch. 

p = pressure required at engine in lbs. per square inch. 
/ ^ length of pipe in yards. 
d = weight of 1 cubic foot of the fluid in oz. (for steam, see 

Table 11.) 
D = diameter of pipe in inches. 
Q = cubic feet of the fluid passing per second, 
fl = see (Table VI.) 
Then— 

P — p ^ loss of pressure between boiler and engine; 
And— 

f» 1 P _ « x= ^±^ 

^ '' - ^ 1,000,000" 

(10.) Q = J l.t">0.0"0(P-T) . 

,,, , 1,000,000 fP-E) 
(31.) a= l^f-^-^'- 



thassm lasioN o? i-oweh by steam. 
TABLE VI. 



30ti.7(>3,4D4 b 



(18.) b= -OOO-IO- + - 



ofHwluioch* 


- 


oIPIialiilniilM. 


■■ 


u 


lll,BCO 


6i 


3664 


2 


7^ 


6 


2329 ' 


2* 


2^. 


61 


16-47 


3 


8U 


7 


10-58 


"i 


8S1 


8 


6-84 


4 


IDO 


U 


8-927 


*t 


1037 


10 


1-717 


G 


^'^ 


11 


0-0872 



EXFEBIKEKTS UPON THE LoSfl DCS TO CcUfDGNaATIOS. 

Tbough Dulong'a fDrmultc aro not the resnlts of tlieoretical calcn- 
laiions, but of practical experience, liie memViei-s of the lastitnte will 
perhaps have more confidence in their valne for mining pur^wse* if Ihej 
will compare them with the nsnltg obtained hj actual measarementa 
in the mine. 

I'akiiig the 952 jaiis of 2} inch wrought iron pipes at Broomhill 
Colliery, for an ejcample. and : — 

Lola BT KADUTtOK.— FOSMOLl (1). 



Loss BT CoHT&CT WITH Aik.— FomuDLi (4). 



D, = 1-20° — 77 = 4S°, 
Ej = 1-155. 
A = 0-5i3. 
Then— 

V » iS X 1-155 X -528 X ifibb ' 



I:i0,0u9. 
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And— 
U + U, = 324,449 units of heat, 

iAnd the mean pressure of the Bteam Iwiiig about 3G Iba. above the 
■tmospfaere the Intent heat hj Table 11. is 016, and tlie lbs. of condensed 
*r»ter produced will Ire by formula (,3), 
T _ 324,449 
Ud 
deli< 
delj' 
obta 



: :i541 Ibfl. per hour, 



ud thie is equal to 35'41 gallons, 

The average of four meaBureraenlB of the w-ater of condensation 
delivered at the steam traps gave 38'83 gallons per hour. The quantity 
delivRred by the traps should be slightly greater than the quantity 
obtained by calculation, bc?oaufie thei'e is a small additional condcnsatiou 
due to naked expansitm joints, and damaged places in the non-conducting 

hich is not allowed for in the formulie, 

riment upou the 5 inch pipes from the Ixittom of the shaft 

^ine, 269 yards, gives — 

Loss BT ItjLDIAIIOX.— FOIMtTlA (1). 

D = 120 — 74 = 46". 

i2 X 3 X 269 = 2,1U-:H. 
R = 1-24. 



: 46 X 2,114 X f:^4 = 89,231. 
LoHs Bv t'osTACi w:ru Aib.— Fobuitla (4). 
D, = 12(t° - 79'' = 41". 
H, = 1-138. 
A = -4821. 
Then— 

U, = 41 X 1-138 X -4824 X 2,114 = 47,604. 
And— 
U + Ui = 136,885 units of heat j 
liind the mean pressure of the Bteam being about 40 lbs. above the 
I. atmosphere the latent heat by Table II. is 912. The condensed water 
1 therefore will be by Formula (2) — 

: 150 lbs. per hour = 15 gallons. 

The averagu of two measui-ementa gave 17 gallons of water of 
I condensation per hour. Su that, as in the case of the 2i inch pipes, 
W the measured quantity Is, as it should be, greater than the calculated 
uitity. 
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At Eftst Howie Colliery, huwex-er, tlic quautrty got by ca!culati<.n 
was rather more tliaii that obtuiued by aclnol measurcmciit, viz., 4-1^ 
gallons per hour, as ugainst a mcaiiurctl coudcnsation o? 43 g:alloiis. The 
portioD of the rungc experimented upon is 885 yftrds in luugth, and is 
carried through nitlier u email return airway. The teinjjeratnres were 
only taken at two places ; and these, being near a stpantiun door, gnve 
prohably a difference of temperature rather more ihan the average of the 
range. This may awount for the calculated condcnsotion being rather 
more than the measured condensation, instead of being rather leis, as 
the author would have been inclined to e-tpect- 

The autlioi* considei's these experiments prove that Dulong's fonnnJte, 
whieh ffonld undoubtedly give accurate resulls if accnrate measurements 
could be tukeu, give resullfi near enough for praeiieal purjwBcs with ench 
rough uitasiireraeuts as can bo made in a mine. 



ESI'ERIMBNTS L'POS THE L0K3 DUE TO KrICTIOX. 

The author found some difficnlty in making satisfactory cxperimenU 
u[«)n this point, because of the impossibility of knowing e.iactly the 
quantity of steam pciEsing through the pipes ; and us the loss of pressure 
due to friction varies as the quantity squared, a small error in Hie quantity 
would give a large error in the loss of preesure. 

The volume of steam passing is composed of — 

1. The volume generaled by Ihe piston before the jioint at which 

the steam is ent off. 

2. The quantity of ateam condensed in the pipes ; which is a 

maximum at the boiler end, and nothing at the engine end. 

3. The quantity lost through leakage from pipes and cylinder, 

1. — Volume generated by piston. In order to obtain this qaantity. 
the st«am valve was opened full and the number of revolutions, which 
were regulated by uieans of a brake, counted. The capacity of the 
cyUndcr up to the point of cut off, multiplied by the number of rcvolu- 
tions obtained in tills way, was taken aa the volume of gt^um passing 
through the pipes due to the engine. 

2. — ^The total volume due to condensation was found by meaaoring 
the condensed water, and calculating from it the volume of sU^m ; and 
it was asBumcd, us will 1)6 practically the case, that in a pipe of uniform 
section, with no very great variation in temperature, the condensation 
takes plave uuil'urmly trotu end to end. 
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3. — The leakage it is impossible to estimate, and it wis therefore 
neglected. 

If V = volume of steam in cubic feet per second produced by the 
boiler. 
V = volume of steam in cubic feet per second consumed by the 

engine. 
Q = mean volume in cubic feet per second passing through the 
pipe. 
Then, assuming that V — v is the volume of steam lost by condensation; 
that is to say, neglecting leakage — 

and formula (9), becomes — 

(ID.) 1- -i? - 1,000,000 "" 3 ' 

Testino: this formula upon the range of 952 yards of 2 J inch pipes 
supplying the B engine, the author got the following result, the engine 
making 80 revolutions :— 

P (pressure at out-bye end of range) = il lbs. 
p ( do. at B engine) = SSJ lbs. 

I = 952 yards. 
d = 2-07 (Table II.) 
a = 2,232 (Table TI.) 

V = 0*700 (the volume of the cylinder, with cut off at one- fourth, is 

0*5285 cubic feet per revolution). 

V = 1*558 (there are 39 J gallons of water of condensation produced 

per hour). 
Then by experiment — 

P — ;? = 41 - 33-5 = 7J lbs. 
By calculation, formula (15) — 

p _ ^ 952 X 2,232 x 207 (1'553)^ -f (1-553 x *7) 4- '7\ 
^ 1,000,000 ^ 3 

= 2-125 X 2-07 x 1-33 = 5-85 lbs., 
or 1*65 lbs. less than the actual loss. 

This is not quite coiTcct ; but the loss by calculation should be less 
than the loss by experiment, because in the calculation no allowance 
is made for leakage, and the author considers, therefore, that Darcy's 
formula for the flow of water through pipes may l)e conveniently applied 
to the flow of steam. 
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The I>f.sigx of a Steam TRANSMrwiox. 

The only difficulty tliat can arise in making use of theae formuliB for 
the purpose of determining the size of pipes and boiler power required 
for any proposed transmiBsion, lic-s in the oBiimation of the surface 
temperature of the covered pipe. This will depend upon the composition 
used, and its thickness ; and upon the temperatures of the steam, the air, 
and drift sides. As it is iudepondcnt of the diameter and length of the 
pipe, the simplest plau is to make an experiment hy covering three or 
four yards of pipe with the composition to he used. Or reference may 
be made to a very valuable series of experimoots upon \'arioiis non-con- 
dncting compoaitioufl, carried out by Jlr. Bird. Assoc. Sc., and read 
before this Institute. See Vols. XXIX., XXXI., and XXXII. 

The following, Table VII., shows the resnlts of some experiments 

made hy the author with AVormald's composition. It will be noted that 

the differences of temperature do not vary much r — 

TABLE VII. 

EXPBMIMEMTB WIIH WohMALu'B CoMPOSlTIOJI. 



nilehuM 
orOam- 


tbn BUUD 


Pii* 


tbcAJr. JmrtT* 




lBCl». 


Docnn 


Dtfttm. 


D«(m». Otn-. 


D<«i««i, 


1* 


281 


122 


77 45 


72 


U 


275 


101 


62 S» 


62 


II 


B7S 


100 


62 SS 


62 


"A 


S81 


121 


77 44 


72 


lA 


271 


120 


77 48 


72 


IH 


286 


120 


79 41 


74 


11 


887 


ia2i 


91 m 


89 


H 


287 


182 


M 88 


93i 


u 


287 


100 


77 82 


openuT. 


li 


286 


107 


?e 81 


do. 


21 


287 


107 


77 80 


do. 


81 


£86 


IM 


76 28 


ilo. 



Having determined the temperature in one or other of these ways, 
the steam required to supply the condensation can be readily obtuiiird 
from formula} (1) to (7). Experience seems to show that a little under 
10 per cent, must be added to this for condensation at the steam traps 
and expansion joirita. 
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I The volume required for the engine is of course known, and this 
) engane volume) added to the condenitatton volume gives the gross 
^oantitj to lie supplied hj the boiler, and consequent!/ the boiler power 
required. 

The me&ii voUime squared passing through the pipe is got from the 
engine volume and condensation volume liv formula (U). nnd finally the 
aize of the pipes from formula (11). 

Practical ]Ieta[|.s, 

Provision must Ite niiido for currying off the muter of condensation, 
and for expansion of the steam pipes. The first is well understood, and 
ihe author would only suggest that a trap be placed as near the boiler as 
possible, to intercept the water carried over by priming. It was fonud at 
Broomhill that whereas the trap iie.U the boiler gave a gallon per 73 
yards of pipe, the second trap from the l»i!er gave a gallon per 15'8 
yards. 

For the low pressurca usually adopted at collieries (say not more than 
45 Ibe. above the atmosphere) the ordinary atuffing-box expansion joint 
answers admirably } but nrith higher pressures there is considerable 
ihffiuulty. The Ntw York Steam Company (presanre 80 Iba.) have made 
a great many experiments u[.>on expansion joints, and finally settled upon 
a modification of the diaphragm joint. It is made of discs of copper 
0-O4 inches thick, cornigated concentrically, and supported on radial 
backing plates, which prevent the diaphr^^ from being distended to 
rupture by the pressure. 

Provision must be made for dealing with the exhaust steam. If the 
engine is used for pumping, and there be sufficient water, the simplest 
plan is to torn the exhaust direct into the suction pipe. By this means 
not only is the steam killed but a vacuum is obtained, and the engine 
made more etfieient. At East Howie Colliery, instead ol turning the 
i'xhaoit direct into the snetion, they carry the ciliaust pipe some thirty 
yards inside the rising main, and tlieu turn it into the aaction pipe. By 
tfais means they consider that they get a more perfect condensation than 
if the eihanst steam were turned direct into the suction ; and they 
certainly pass cold water through the pump instead of hot, which is an 
undoubted advantage. At some collieries the exhanat steam la turned 
iow the relum. This was for many years the ease nt Nethertou, where 
it did irreparable damage by getting into the roof and sides, and causing 
endless expense for timbering. It ia also done at Blenkinsopp without, 

rever, much ill result ; but there the drift is ui-clied for fifty yards 
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next the engine. Ou the whole, the author is of opinion that such an 
arran^mont is unadvisablo, and steam should not be taken in-hje if the 
exhanst cannot be condensed. 

UsEFDi, Effect. 

The diacuasion that followed the reading of the first part of this 
paper showed thnt there was an impression amongst manj of the members 
that transmission hy steam to long distances (1,200 or 1,500 yards) was 
not economical. If by this it is mei'ely meant that, with the Bmall 
quantities of power usnally conveyed in mines, thei-e will be a loss in 
transmission of .SO or -10 percent., the author concurs with their opinion : 
hot if it is meant that transmission by steam will not compare sutisfac- 
torily with the nlteniative fiyBteras — mpes or compressed air — under 
similar conditions, the author must dilTer from these ^ntlemcn. 

The useful effect must evidently depend upon the size of the pipe, 
the nature of the non-conducting material, and the care with which it is 
kept in repair. At Brooinhill, n'ith small pipes, for the most part 
only 2^ inches in diameter, aiid where economy in labonr is of more 
importance than economy in the consumption of fuel, the loss due u> 
condensation is 31 per cent., and the loss of pressure about 1 lb. per 100 
yards. At New York, with five miles of large pipes, B to 16 inches in 
diameter, and two miles of smalt ones, 3 inches in diamct^jr, only 450 
gallons of water of condensation are formed per hour, equal (the ntiihor 
gathers from Mr. Emery's lecture, already referred to) to a loss of only 
2 to 3 per cent.; and the loss of pressure, when the pipes are working lo 
their full capacity, is expected to be 10 He- i)er half mile ; at pre«cnt it is 
very much less than thia, 

A great economy, say 50 per cent., would of oonrse be effected if the 
pipes were covered with polished metal, as is now bninsf done in the ease 
of cylinder covers, and might pay where coal is dear. 

A carefully designed rope transmisaion. in which tlic drinng and 
driven wheels arc 12 Ui 1.1 feet in diameter, the intermediate sheaves 
6 feet, and the speed of the rojie fiO to i!0 miles an hour — sndi an installa- 
tion, for example, as may In- nenn at Bellegarde, on the Rhone — in 
probably the most economical method of Iransmitting power at pn<M>nt 
known. Bnt such a syslem as this cannot be adopteil in a mine, llie 
most convenient method below ground is lo make nse of the main-and- 
tail rope already in place for hauling. A reference to the report of the 
Main-and-tail Rope Committee will show that it takes i^ per cent, of the 
indicated horse-power of the engine to drive the ropes a distance of about 
2,uoo yards. 
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A gi-eat desl of pumping is done in this waj at finximliill, and 
eriments made in the Horaley district give the following results : — 

Distance from engine to pump, 3,518 yard?. 

Power to drive engine b'7i 

Power to drive ropes 

Power to drive pump 



Total indicated horae -power 



... r..vi7 
... 390a 

... IWltO 



OF' 



Water actually pumped, 2:iO gallons per minute, 767u feet vertically, 
and 1,01-2 yai-da liorizootully. 

The author has not made any experiuii;nts with a compressed air 
ti-aosmisiiiou ; hut he believes the efficiency of the lieKl compressors to be 
about 8u per cent., and the efficiency of the besl compressed air engines 
about 7<J per cent. That is to say, the masunnm efficiency obtained in 
practice is 5G per cent., excluding lusa in triinamission by friction 
from the compressor to the compressed air engine. This is comparable 
with, but more than, the ^0 to 30 per cent, lost by condensation in an 
ordinarij colliery steam transmission, and mnch more than the loss in the 
btet steam transmissions. 

The loss throagh friction in the pipe will be greater with air than 
ith steam in the ratio of the density of the air to the density of the 
steam ; and a given volume of steam at a given jiressure will do more 
work than the same volume ot air at the same pressure. 

The author docs not deny that steam pipes in a pit are more or less 

I nuisance, whereas ropes are harmless, and compressed air is a positive 
All that he is prepared to maintain is this, that in all cases 
that are likely to occur in mines, steam, lor a distance of 1,200 or 1,500 
jardg, is aa economical as rupes or compmssed air, and in some special 
it will be found more economical. 



Mr. Lawresce said, he did not know that he bad very much to say 

V.1ipon this matter. Ee thought the author had brought before the 

Elnstitute a large number of statistics, and had given very valuable data, 

■ irhich mnst have been obtained at a large expenditure of time and 

trouble to him. He (Mr. Iiawrence) contended that there were dangers 

in carrying steam in pipes underground which they had not in other 

methods of transmitting power. There wag a danger in connection with 

steam-pipes in a miue, especially of being broken by falls from the roof. 
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There was also the danger of having split pipea, as they kuew from 
experience, they had to contend with in long lengths of pi[ie, even con- 
nected with ordinary machinery. If they had a pipe split undergroand, 
eitlier hy a fall from the roof or by an ordinary accident, as they 
frequently had, it would he a soiii'co of danger. Again, another 
ohjeetion to the transmission of steam a long distance was the amount 
of heat communicated to a mine. As to burst pipes, he hud had some 
experience in this, lioth in engine-honseB and in andergronnd wtjrkings. 
There was the great danger «hen a split pipe occurred of the whole place 
being filled with steam, and it was positively so confouoding that men 
did not know what they were about, and had probably to go 150 yards 
to get to a valve to shut the steam off. This was a source of danger. 
Where steam was transmitted a long way, as was tJio case at Broomhill, 
he would advise that there should be a seriia of shut-off valves not Tery 
far apart. If there was a sjilit pipe 100 yards from the engine, and 
there was a shutHiff \'alve only at the engine or the bottom of the shaft, 
a man would have to travel a long way to shut off the steam. He wonld 
like to know from Professor Mcrivale how far a man wonld have to go 
to shut off the steam in the case of a split pipe ? This was a very 
essential point. A series of shut-off valves which could be worked from 
the hank by the man who had charge of the engine, so that he could 
work them all simultaneously, would remove, to a great extent, the 
danger which existed. 

Mr. Michael Dodd thought Mr, Lawrence hud entirely overlooked 
one point. He (Mr. Dodd) had had a little experience in conveying 
steam underground for the purpose of driving a special pimip at (he dip 
workings, a distance of 400 or 500 yards. The steam was conveyed 
along the way the coals were brought. He remembered distinctly that 
after the steam had been in for a time there used to be small falls from the 
roof, hit by bit ; to use the word of the pitmen, the stone began to 
"fleeter" away. A piece from the roof fell in front of a sett on tiie 
engine plane, and the sett was thrown off, the timber was brought 
down, and a heavy fall brought dowii the pipes, which was a danger 
Mr. Lawrence had referred to. 

Mr. G. B. FoEBTER — The danger from falls would !« got over in 
the same way as witli water-pipes, by burj-ing the steam-pipes sofficiently 
deep to prevent falls affecting them. 

Professor Mebitale said, the remarks of the geutlomen who had 
spoken seemed to credit hicn with being fond of steam iu pits. There 
was nothing he disliked more. At Netherton, where atetim was taken in 



a tung distance aiid exhausted direet lutu llie i-eturu, hie brother-iu-taw 

nearly lost Iiis lifethrongh the heated atmosphere. All he had attempted 

to do in the paper was to give a Beries of formulas, by whicli, if anybody 

■ wished to put steam into their pits, they could do it with greater accurBcy 

1 before. He did not, however, think there was so much danger and 

Kdiflicnlty as Mr. Lawrence said. The ohjcctiou to steam-pipes was the 

I'beat ; bnt, with ])roper conducting material, although the heat was 

P'Snpleaaant, it was not sufficient to endanger and bring down the roof. 

i to broken pipes, there should be proper appliances to signal to 

bank, so lliat if a pipe broke a signal could be sent to bank, and the 

steam be shut off from the boiler. 

Mr. Lawresce — How long would it take to signal ? 

Professor Merivale— At Broombill it would tiike some time, because 

f things are not done in such a scientific way there as he would like. 

But there co'.ild be a means of communication in a pit ready to connect 

in two or three seconds, and a signal could be given and the stoam 

shut off immediately. 

The PsEaiDENT proposed a vote of thanks to Mr. Merivale for his 
I excellent paper. He quite understood the paper was prepared for the 
I object Mr. Merivale bad explained, and he thought all engineers must be 
I under a considerable amount of obligation to him for having taken pains 
§to show to the lastituto the amount of loss which would occur from the 
le of steara under the conditions mentioned, 
Mr. Lawrence seconded the voto of thanks. 
The motion waa agreed to, and the meeting concluded. 
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GENERAL MEETING. SATURDAY, DECEMBER 11th. 1886. 



Sib LOWTHIAN BELL, Babt., Pbesident, in the Chaib. 



The Secretary read the Minutes of the previous Meeting, and re- 
ported the Proceedings of the Council. 

The following gentlemen were elected, having been previously nomi- 
nated : — 

HONORABY MeMBBB— 

Mr. J AS. A. LoNQRiDOB, 15, Great George Street, Westminster, London, S.W. 

Obdinabt Mbmbbb — 
Mr. C. R. Babbett, New Seaham, Sunderland. 

Associatb Membbbs— 

Mr. Alf. Falconbb Ball, 81, Whamcliffe Street, Newcastle. 
Mr. R. B. Dbxniston, 79, Princes Street, Duncdin, New Zealand. 
Mr. £. L. Dumas, 29, Rue St. George, Paris. 
Mr. Martin Mulholland, Broomhill, Acklington, Northumberland. 

The following gentlemen were nominated for election : — 

0BDI5ABY MbMBEB — 

Mr. Thos. Vabtf, Skelton Park Mines, Skelton, R.S.O., Yorkshire. 

ASSOCLATE MbKBBBS — 

Mr. Hbkbf Slade Childe, WakeBeld. 

Mr. Wm. Holt Wain, Podmore Hall Collieries, Newcastle-under-Ljne. 

Student — 
Mr. Thomas Futebs, 97, Stanhope Street, Newcastle-on-Tjne. 



Professor Lebgur read the following " Notes on the Coal-Measures 
of Catalonia, Spain : " — 
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INTEODUCTION. 
Spain, in 1885, prodaoed nearly 1,000,(100 bona of ooal.* Moat of this 
exmI is of OarbuDiferone age, and is worked in coal-fields uf which the 
principal may lie tabulated as follows : — 

a. — Northern cual-fielda, oumprtHing those on both sides of the Canta- 
brian ran}^ in the Asturiaa and Leon, on the southern slopes 
of the Sierra de Borgos in Castilla vieja, and cJiose ol' 
Catalonia. 
b. — Southern coal-fields, chiefly developed on the southern elopes of 
the Sierra Morena at Belmez and Eapio!, to the north of 
Cordova, and at. Villa nueva del Rio, north-west of Seville, on 
the right bank of the fiuadalqiiivir in Audalusiii.t 
Abont three-fourths of the coal produced lias, for many years, come 
from the Astorian portion of the northern division. In the pi-eaent paper 
it ia proposed to di'aw special attention to the Catalouian depoaits of this 
same division, and reasons will be given lor regarding these Uttle-knowu 
fields as being, geologically, but a prolongation of those of the Afltiu-iaa, 
ind probably of much greater extent than they ha\e been generally 
thought to be. 

GEOGRAPHICAL POSITION. 
Two cual-fielda are at present recognised in Catalonia— that of Seo 
deUrgel, on the banks of the Segre, in Cerdafia, some 18 miles due 
south of the centre of the little republic of Andorra, and that of Ogassa 
and Surroca, usuuUy known as the San Juan de las Abadesas coal-field, 
and situated near t!ie ancient town of that uame, in the hilly district 
between the rivers Ter and Fi'eser, in the north-western portion ot the 
Province of Gerona, 

* The exact Hguna are, aceirdiug tu the Unreruuieat atatiatics jnat iuairi, 919,440 
tuns of coal ami 26,4&1 toi» of lignite. Seo Beeitia Minera fur Nuvcuiber, IBSe. 

tSee Geiiiiti'* Die A'feintoi/i* DenlKhlaitd't M»d aaderer Lander Europa't . . . 
(laee). VoL L, p. 344. At tUls cluti- Dr. Guiniti apUHkn <if tli« Sun Jimii de Us 
IS Slid Urgel ooul ile]>c»iitii «n not yi-' "f ■■niiiniercinl imixirtiuiPB. 
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Beo de Di^el is still far distant from the nearest nulnay, though it 
stands upon one of the fine Government roada which are the glory of 
this part of inountainona Spain. San Juan de las Abadesas on the other 
band, is directly connected by rail with Bari'eloaa, a circumstance which 
has necessarily ^ven much addicional importance to the mineral reeources 
with which the district abonnda. As the crow flies, Barcelona in only 
about 55 miles from San Juan. The train, however, from the hilly 
nature of the ground, follows a very circuitoas route. 

It will be seen on glancing at the map, that both -Seo de Crgel and 
San Juan de las Abadesas are similarly placed with reference to the 
watershed of the Pyrenees — hoth equi-diatant, or nearly so, from the 
main crest of that great range, and both among the deeply sculptured 
and lolly foothills near the base of its southern flanks. In a straight liae, 
the distance between the two coal-fields is a little under 40 miles. 



THE C0AUMEASURE3 OP OGAHSA AND SCREOCA. 

For several years workings tor coal have been carried on here on a 
fairly laige scale, and these, which are still saccessfully continued, with 
all the most modern appliances, at Surroca, enable one to study with co§e 
the characters of the seams and those of the rocks with which they are 
associated. 

In the summer of 1884, the writer had the advantage of going verjr 
carefully over this coal-field, visiting all the workings, and surveying, 
geologically, the whole of the neighbourhood, in the company of Sefior 
Don Juan Villurasa, whose knowledge of the locality was of the greateel 
help to him. Much valuable information was at the same time given 
him by Sefior Don Ramon Vidal, the mining engineer in charge of ths 
coal mines. 

That ihe coal-bearing rocks here are of true Coal-Measure age there 
can be no manner of doubt. 'Ihe fossil plants, of which there are many 
in a beautiful state of preservation, are sufficient to prove this at a glance. 
Fronds of S/'kenopleris and Nturoplerin, stems of Catamiit* and large 
CordaiUs leaves arc common in the shales, and where ihcflc are associated, 
as Ihey frequently are, with clay ironstone, the fern remains are preserved 
in relief with a very unusual degree of delail. These shales have, in fact, 
exactly the character of the ordinary Upper Carbouiferoos shalts of the 
English or French coid-fields. They are fairly thick, and alternate with 
thinner sandstones. The latter are usually fine-grained, except near the 
base of the series, where there arc iudiottions of their liecoaiitig coarvcr. 
Some writers hare not feared to correlate these Kiwrr oNinw-gmincd grits 
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with the MilUtone Grit of England ; but at present to admit such a 

I correlation, thun^b it niiglit {iossibly In trtie, would seem rash in the 

extreme. Xo fosEits were observt-d in the saiidstonea, iind it may bo 

L stated at once, that no SigillRrian, Lepido<leudroid, or Stigmarian plant 

ains were at any timu fioen by ilie writ«r iu tliia district, a DCgative 

fact to be taken, of ciinrse, only for wbat it may bo worth. 

A very line coDtiouona section of the shales and sandstones, showing at 
least 70" feet of these beds, is exposed iu the ravine of the Foganella tor- 
rent, a moiinUun-tream a little to the east of Surroca. (SeeFijr. I,PlatfilI.) 
The strata here dip at a. very high angle to the south — that is to say, 
away from the high mountain ridges — and, generally sjieakiug, this state- 
ment must be taken as holding gnod lor all the visible Ooal-Measures 
cropping out to the day iu the Ogassa-Surroca area. Southerly dips of 
from 35 dej^s. to 90 degs. — more often approaohing the verticul than not 
I — arc the rule. 

The coal seams at present known and worked in these Coal-Measnrea 
L are three iu number, varying from 6 feet to 2(i, .tO, and S7 feet in thick- 
I, and are, it would appear, asaociated rather with the shales than 
I'Vith the sandstones. The coal is of fairly good qaahty, is ca|>able 
I of producing good coke, and at present is chiefly maualuctured into 
I briquettes.* In places only the coal seems to have a tendency to become 
I. slightly anthracitic, but this is n peculiarity confined strictly to limited 
I portions of the mines, and due, possibly, to local disturbances. Owing 
l.lo the high dips the seams are necessarily worked much in the same 
tway as metalliferons lodes, or like so many of the coals of the southern 
I.f4%ncb coal-fields. What the entire thickness of the Coal-Measnres niuy 
the the writer is unable to state, for reasons which, he tmsts, will tie 
[ presently apparent ; hut, judging from the various sections which lie was 
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enabled to measure, be ia inclined to the belief Chat altogether the series 
cannot be lesa than from 1,200 feet to l,riO0 feet thick, and may be con- 
siderably more.* 

The area over which the Coal -Measures crop out to the day here is 
of about 200 square kilometres, but this, by no means, represents the 
extent of the workable coal-lield. 

THE COAL-MEASCRES OF SEO DE URGEL. 

These beds were, the writer believes, first recognised in Spanish 
Cerdana by M, Nobiemairet in 1857. Since then, coal has been proved 
in many places in the immediate ueighbonrhood, and lias been worked. 
It differs from that uf Surroca, in being more anChracitic. Otherwise, 
the Coal-Measures in both localities are very similar — the same grits and 
sandstones, the same shales with the same fossil ptunts, the same seams, 
the same high southerly dip, and the same strike ; in fiict, there can be no 
doubt at all that the two coal-tields were formed at the same time, were 
probably ooutinnoua, and may be so still, though the area of the Coal- 
Measure oulrrop at Urgcl is mach siualler than that at Ogassa-Surroca.} 

* It maj- be of interest t<i mining readen to know that, ftt tLc time of tbe writer'i 
ruit. tbp Sail Juan dc lu Abadcun coolniiiie at Suiroca employed 60O men irhen in 
full work, SOO at the «iirhce, and 400 bcloir grtiiiiul. In the Bummer many of th« 
miner* leave to work ia the Scldi on nciithbuuring farma, etc. The maximam dulj 
ciutpat wag 2O0 tuna, the average 150 ton*. A number of elabuntely countructixl incliaed 
planet connect tho variou* parln uf the mine with the mineral line which run* from 
Snrroca to San Jnan de la* Abadesas, and form a verr iiiarkod feature of thia monnlaia 
BoUiery. Owing to the fact that the coal arops ont along a high uiountain flank with 
a *t(W|J ilopc. u will be •ei>a from tlu iketcli-aectioua accompaDying thi* paper, aR the 
workiogs an carried on by means of levels, the lowest of which carry ulT all the water. 

t iJoe " Etude sar les richeues min^rales dn district de la Seo d'L'r(p>l (Catalognc)," 
AnnaU, de, Miaa, Ur. 6, Vol. .\IV. (18&8). pp.*9-75. 

J, Noblemaire givea the following analyses of Seo do Ur)tel onal :- 
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ROCKS BENEATH THE COAL-MEASURES. 
At OgasBa and Siirroca. in the San Juan de laa Abadesaa district, tUe 
KOoal-Meaeures are, at their northern (and therefore lower) bonndary, 
lererywhere seen to be in contact with a thick calcareous aeries, forming 
■.bold east and west cliff-like escarpments facing south. In places, the 
Lwriter observed bands of crowded goniatites in this limestone together 
ft^with several large orthoceratites, together with a few corals i but he has 
pvot been able to determine the species with any degree of certainty yet. 

Ab it is, the rock in qaestioii might equally well — eo far as the fossil 

evidence available is concerned — be Lower Carboniferous as Devonian. 

CuHBldering, however, the conclusive proofs which Dr. Ch. Barrois has 
I recently adduced, that the exactly similarly situated limestones of the 
I Asturias are of Mountain Limestone or Lower Carboniferous age, one is 
rnitich tempted to jomp to the anme conclusion here. The writer however, 

though he searched hard, entirely failed to find any clear proof of the 

conformable superposition of the Coal- Measures on the limestone. 

Everywhere, as above stated, the two were in contact, but the boundary 
I between them might, in some cases, be a faulted one— and faults abound 

in the neighbourhood — or, in others, it might be an unconformity. The 
I Iatt«r snppoaition gathers strength from the state of things at Seo de 
L tl^I, where the Gnal-Measures are clearly seen to rest, nnconformably, 
L not upon limestone, it is true, but upon older schists. The Ogassa lime- 
I itone beds may, therefore, for the purposes of this paper, be called Carbo- 
1 Devonian, in absence of positive proof as to their age. At any rate, they 
I Ee apon older schists similar to those below the coal-bearing beds ab 
I TJrgel, probably of Silurian age, and foiming part of the great central 
f' eryitalline core of the Pyrenean range. 

ROCKS ABOVE THE COAL-MEASURES. 
To describe briefly the section beautifully exposed from the town of 
Ban Jnan de las Abadesas to the mines at Surroca will give an excellent 
idea of the nature of the stratigraphical succession aliove the Coal- 
Heasnres. San Juan itnelf stands at the junction between two important 
members of the Secondary scrieB, both, however, so unlike the developments 
of such rocks in northern Europe, as to be extremely puzzhng to a new- 
j comer. The general dip of all the rocks — neglecting all the numerous 
local and merely temporary changes of direction — is to the south, the 
amount increasing gradually as one proceeds from north to south, or, in 
other words, as one gets into older rocks. Taking each great division in 
order, beginning with the highest, there are — 
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(a.) Uiqifr Red Beas. — These cuiiaist of a vury thick Beries of 
bright red arenaceous beds of great thickness, having all the phyaical 
cbaracterB which are nBaallj associated in one'a mind with the Trias of 
Permiau, Huge irregnlav masses of gygtsum are interbcdded in abnn- 
dance Hmong these rod beds. The latter are often [lebble beds of great 
coarseness, and much false bedded. The roiid fi'om Sao Juiin to Oiolt, 
and the left banks of the Ter, immediately below the town, exhibit 
magnificctit sections of these singidar depoeita. which, iu this district at 
le-iiat, are unfortiiDatelj devoid of fossils. They are regarded as of Gur- 
umnian age, though positive proof of tliia ia wanting. Their relations 
with the succeeding beds beneath are qnite clearly shown, and admit of 
DO question. 

(b.) Blue ifarh. — This, again, is a thick series of imnsual appearance. 
It consists of a mass of very honnigeneous greyish bine marks, containing 
here and there a few impcrlect fossils, which lea\ c some doubt an to the 
exact age of the formation. It has been more than once described as 
Oretaceons. The right banks of the Ter, from San Juan to Ripull, 
and along the railway between these two places, is one continnons open 
section of these rocks, the sameness of which over several miles of comitrjr 
is very striking. The narrow valley of the Sarroca river, or torrent, as 
it is locally termed, shows an equally good section of these rocks. An 
attempt is made in the diagrammatic section (Fig. 1, Plate III.) to indicate 
the constant rolling of these blue beds in parallel eynellnal and anticlinal 
folds, the axes of which run in the same direction as the strike, or. in 
other words, parallel to the monntain ranges lo t!ie suutb. Many fanlta 
of varying throws are shown in these rocks, but for the puriKises of this 
paper may with advantage Iw left out of consideration, ns not in ftay 
way essential to the point sought to be established. Next below the Bine 
Marl series cornea a thick and remarkable group of 

(f.J Jiirassk Rocks, chiefly of Liasaic age, it is thought, and consist- 
ing of fine compact grey and cream -colon i-ed limostones and cemeat- 
atones, which, running in a very persistent band of bold escarpments 
across the country for miles, form one of the most useful gniding horizons 
lo the south of the high mountains. These Jurassic strata are separated 
from the overlying Marls by n great unconformity, the amount of wbiob, 
however, it is difficult to realise in the field owing to the violent contor- 
tions to which, as the general dip increases nipidly in amouDt on 
approaching the crystalline rocks, all the beds have Iwcu subjected. 
These Mulortions are in many cases locally aixompanied by inversion, 
as iu the grand outcrop of the S-uondury liiniMltmes hear Caiuprodun, M 
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the eastern extrcmity and Bouth-wcat of tli« Col de Jou, at the west- 
ern extremity of the Siirroca-Ogassa cyal-field (see Figs, \ and 'J, 
Plate v.). 

Fossils, thoiigli occasionally found, are singularly rai'e in these .Juraesie 

The more argillaccons limestones of this series yield excellent cement- 
making material, and se^'crnl manufactories of iiydraulic cement ore estab- 
lished along this I)road ontcrop. In several places the stone is highly 
bituminous, FO-aiUed "mineral tar" ooninffont freely from the fissTirea of 
a newly exposed Biirface. Some slight attempts to turn this character istii; 
to account have from time to time been made, as on the left hank of the 
Ter, below Camprodon, but hitherto without tangible resnlt. 

This series lie apparently quite conformably upon that immediately 
beneath it — an nnfoRsilifcrons aeries of raagsicc red santlslones, \rith ooca- 
Btonal conglomerates, the age of which has lung been a siibjeet of con- 
teniion among Pyrenean geologists, but which, since it is manifestly older 
than the overlying Lisa, and newer than the underlying Coal-Measures, 
one cannot err very seriously in civUing 

frl.J jVcit; Ri'd StttuhtoiiP, a name which leaves the question of 
Permian or Triassio open, while it BitfRciently clearly indicates the(Kisition 
occupied in the geological scale by thui-ocks in ([ueation, 

Strangely enough, Noblemaire, in the able paper previously referred 
to, though he there perfectly satisfactorily, and for the firet time, proves 
the nncoaformity of this red series upou the Coal-Meaaures in the (ieo de 
Urgel district, yet tries to show that it is of Cretaceous age — au entirely 
untenable conclusion, when the field of observation is extended from the 
banks of the Segre to those of the Freser or Ter. To those earlier inves- 
tigators to whom the unconformity between the t«o formations was 
nnknown, it is not to be wondered at that the red licds ap[)eared to 1k 
but the upper portion of the Coal -Measures. At the present time the 
Trias is the stratigraphical division K) which those few geologists whci 
have paid any attention to the question seem disposed to refer the red 
series, though there is almost a? mnch to be said in favour of their 
Permian age. 

An irregular but thick dyke, or sheet of Felstone Porphyry," cuts 
along the strike, through the Xew Red rocka, and has been traced by the 
writer from the Moor's Tower (sec Fig. 1, Plate II.), near Camprodon, to 
Ogassa, a little east of the Col de Jou. 

* Owing to tlip ne»rl_v vertical [XMition of tlie tiifiwiiig bqiU, it is here tiot iii»j' txi 
lU k djke from sn ititcrbedJed slieet. 
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CNCUNFOIiSIITIES, AXD THEIR RESULTS. 

TJ neon forra ably then, below the New Red series, come the Coal- 
Jfeasttres as destTibed above, botli at Siirroca and at Seo de Urgel. More- 
over, the Bame relation betweeu these groups of strata has been recognised 
in similarl; 3itiiati.'d small coal-Selds on the north, or Freuch, side of the 
Eastern Pyrenees, and not onlj lljere, but in those other Spanish coal- 
fields of the northern zone, which have already been mentioned as hitherto 
the most important in the Peniosula — those, namely, of the .^stnrias. 

But, though the same relative jHwition can be shown to eiist wherever, 
on either Bi<le of the Cantaibrian and Pyreocaa chains, the Coal-Measnres 
and the New Red Sandstone are both fonnd cropping out to the day ; 
this is by no means the state of things open to surface obeervation a^oni; 
two continuous lunds, fi\im the Atlantic to the Mediterranean. 

The lie of the hfdH, at Ogussn, seems to the writer, to give the key tu 
the unilerground structure of the country, along those lung streichci of 
hilly gronud. which intervene l)etween the few and small open coal-fields 
(for the largest are small), known up to the present. 

This lie of the beds depends upon the transgresstve strati fic&tiou, due 
to the unconformities already noted as occurring — 1st, between the 
Blue Marls and the Jurassic ; 2nd, Iwtween the New Red Sandstone and 
the Coal-Measurcs ; Srf, prolmbly between Coal-Sfeusures and the Carlio- 
Devonian Limestones ; aud 4th, between the latter and ihe iTystalline 
schists of the central chain. The diagrammatic sections (Figs, 1, 2, and 
S, Plat« IV.), all taken from nature, tliongh not drawn to ecale, will 
sufficiently explain tlie point. These sections will l>e best undcnitond iu 
connexion with the sketch plan on Plate III. (Fig. 2.) 

At SuTTOca, the Ooal-Mcasurcs are most prolmbly only in part exposed, 
the upper portions being concealed by the nneonformable Xew lied. A 
little west of Snrroca, still lets Coal-Measurts are exposeii, the outcrop of 
the New Red hat in;; crept further noith over the underlying dejioRiU. 
Further west still, at Ogassa itticlf,the Ooal -Measures, though proved, nro 
entirely concealed, and Ihe Red beds abut against the Palnjoioic Lime- 
stones. 

But the .InrasBic Limi-stones, though it has not been iH)asible to prove 
nn ni'timl unconformity between them and the New Red Sandstones, jft 
■eem to overlap them, and accordingly at the Col de Jou, only a little 
westward of Ogassa, the Red beds are concealed as well as tho Coal* 
Measures, and the Jurassic abut against the Carbo- Devonian Lim«tone«. 
Elsewhere, as near Ribos, they even cover up the latter rocks and lie side 
by side with the crystalline schists. 
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DISCUSSIOS— COAL-MF.ASrRF.S OP CATALONIA, BPAIS. II 

111 Bn eiiiL'Hj- similar nny tlio miconfin'iiiabk- Blue Marin mid Gariini- 
nisn Upper Red beds bj tranBgresaion and overliip, are found in many 
places between the Catalonian fields and those of the Aeturiaa, to conceal 
die Jiinissic rocks and to abut, apparently, but not really, without inter* 
veniuj; deposits, upon the older metamorphic core of the lon^ east and 

^eat monntain chains. 

■ CONCLUSION. 

^p It follows from the considei-ationB above si^t forth, that, though the 
ftb§olute continuity of the Coal-Mensnres, from Catalonia to the Asturias, 
is n<it )irol>ablc, yet, that a vast extension of these beds, beyond the places 
at which they are seen ont-cropping to the day, ia very likely, and 
that the faihirc to recognise this imjxirtant fact has been dne, partly to 
the erroneous determination of Ihe ages of some of the great divisions 
overlying the Carboniferons rocks, and chiefly to want of proof of the 
several nnconforraities involved. 

With exploratory researches carried on in the light of the geological 
facts, above dcscrilted, it is tlionght that the determination of the exist- 
ftnce of D long zone of valuable coal-fields in Xorthern Spain is only a 
matter of time. 

Professor Lebouk, in reply to the President, said, that the same seams 
nhich have been worked at the colliery extend, where they crop out at 
the anrfitce, over an area of 200 square kilometres, and, if his theory was 
correct, they extend over a very much larger ai-ea in a westerly direction j 
and it was his opinion that there was no reason, then, why Bpain should 
not in time be able to furnish a large quantity of coal. 

Mr. E. R, Bryant said, he knew the district of which Professor 
Lebonr had been speaking. The mine was iu the hands of a very large 
wimjjany, who owued the lutliiays Lo France ; it was producing about 
OO.iX^i) tons a year and it was expected that the output would very 
ihortly be brought up to 100,000 tons. Most of tlie eoul was made into 
patent fael for use on the company's railway and other railways. Pains 
were not taken to bring the coal out in large pieces, because it was 
made into briquettes. One colliery was in the hands of people who, he 
thought, were likely to work it in connection with iron mines. 

The President asked if it was a good coking coal ? 

Professor Leboob said, that would be seen by the analyst's note. 

Mr. Bryant — Mr. Pattinson, the analyst, is of opinion that it will 

e very good coke. 
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The President — It is a very difficult thing to pronounce an opinion 
off hand as to what kind of coke a particular coal will make, but the 
analyst says it cokes well. 

Mr. Bryant, in reply to Professor Merivale, stated that the coal 
was washed before it was made into briquettes. He did not know the 
percentage of ash in the briquettes. 

On the motion of the President, seconded by Mr. A. L. Steavensou, 
a unanimous vote of thanks was passed to Professor Lelx>iu: for his 
paper. 



Mr. M. Walton Brown read " An Account of Experiments in France 
upon the possible connection between Movements of the Earth's Crust 
and the Issues of Oases in Mines.'' 



KARTH MDVKMENTS AND GASES IK MrXEB. 



ACCOUNT OF EXPERIMKNTS IN FRANCE UPON THE 
POSSIBLE CONNECTION BETWEEN MOVEMENTS OF 
THE EARTH'S CRUST AND THE ISSUES OF GASES 
IN 5UNES. 



Uv M. WALTON BROWN. 



IlUUOWl 



The French Suvemineiit a)i|K>inted a >«]>eciul (.-oinmittec, in 1888, to 
make ixrrsonal inquiries, as to the methfids "f observation of movements 
of the eaith'a crust, and the results obtained in Italj. This wiis done 
vith the intention of not neglecting any chance of obtaining means of 
protecting miners against their moat dangerous enemy, gaa, which con- 
tinually threatens tliem ; together with the project of establishing a 
numljer of sctsmologicul observatories in Fraii(«. 

Upon the report of the special committee, the French Govcriunent 
placed a tromomc-tcr and a micro-Beismograph at the Suhool of Mines, 
Paris ; and a tromometer at the School of Mines, Douai. 

The tromometers have been observed daily from the lat of February, 
1886. 

The oliservations have been recorded in the four first columns of tlie 
following form of register, the other columns containing the reaalts of 
irological o!)servation& : — 



SBlaMOLOOll'. 

Month of Stktiou 



Dm* 
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■:'."KJ" 


™ 
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^e^ 


tlDlU. 


rant. 


I«»..^ 





















The tromometer at Paris has recorded almost insensible movements, al- 
though repose was anticipated, as the Paris basin is essentially stable, 
f Xbe niicro-seismogi-aph, irecteH Hohp to (he troraomeler, but which liai 
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not !x«ii completed wiili u self-recording iip[iarfaiis, hjU probu'ily afford, 
by GontiniiouB dJagraniB, the nieaiiB of judging whether the small move- 
ments observed are caused by the disturbanetB of the town, or are con- 
nected with some endogenous cause. 

The obflervations at Douai, are already of some interest by the voiX' 
nection between the intensities of the osnillatioiis, the barometric 
variations, and the issue of fire-damp. 

The barometric readings were commmiicated hy the meteoro!(>gicHl 
station at DonaJ. 

The observations of the escape of fire-damp have been made by means 
of the Pieler lamp, at tlie Herin Colliery of the Auzin CoUieriee 
Company. 

The diagram shows the three classes of variations by three !in« whose 
ordintttes ni-e drawn upon the same abscigsa. n-presenting time. (Figs. 1, 
■I, «, Plate VI.) 

A comparative examination of iheae Une? shows tliat, altogelbcr there 
is a marked correlation between the three classes of phenomena. The 
maxima and minima do not exactly correspond as to time, but there is a 
perfect coincidence Iwlween the two lowest readings of the barometer 
(Februtkry 1st and March Srd), and the greatest int«nsiiies of micro- 
seismic motions and of percentages of lirc-damp. 

The breaks in the fire-damp line are days of rest, and the proporticm 
of fire-damp nearly always i-egnlarly increiiscd from the beginning to the 
end of the week ; and this will, to some extent, mask the ufl%cts due to 
the barometric and seismic movements. 

The significance of the correlation furnished by the short period of 
the observations must nnt lie exaggenitcd, bub the coincidences may at 
least be considered as an encouragement to continue the observations, 
which are intended to discover the connection which may exist between 
seismic phenomena and issues of fire-damp. 

The coincidences l«tween increases of seismic activity and Iniromctric 
depressions appear already to prove that, if these depressions favour the 
issue of fire-damp, it is perhaps less by the effect of exhaustion upon the 
exposed coal than as a sequence of the compressions produced by them w 
local dislortiouB of part^ of the earth's crust, which contains the seama 
or the Tohimcfl of gas. 

This summary is derived from a detailed aceonnt of the observations 
contained in the Annaltt ilee 3imt», 8th ^ries. Vol. IX., pages 2ii7 to 281, 
and Plates V. and VI. 
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Mr. Steavenson said, they were much indebted to Mr. Brown for 
keeping the Institute informed of what was going on upon the Continent. 
The record was a very important one ; and it was most desirable to know 
what were the laws which should guide them in their endeavours to guard 
against the appearance of their subtle enemy — gas ; and he, therefore, 
proposed a vote of thanks to Mr. Brown for his paper, which was passed 
ananimously. 



The following paper by Mr. Henry White, on " Lightning in the pit 
at West Thomley," was read : — 



DISCHARGE OF LIGHTKINO AT WEST T 



SI.EY COU-IBUY, 



pREMAEKS ON A FCTRTHER DISCUARaE OF LIGHTNING 
AT THE WEST THORXLRY COLLIERT. NEAR TOW 
LAW. ON OCTOBER 21st, 1886. 

bt henry white. 



BThii: following remarks on another discharge of lightning at the West 

lomley Culhery, afFonJ a further confirmation of lightning truing down 

e pit, and more particnlarij aa to its [.ower of travelling a considerable 

in-bje, notwithstanding the fact of a lightning conductor having 

1 attached to the chinmejr, after it was damaged on December 11th, 

See Vol. XXXIII., p(^c 81. 

le chimney and conductor are now about 76 feet high, 25 ifeet 

higher than the pulleys, and only ('>8 feet distant from them ; bearing out 

the theory that the area or space protected by a conductor is in the form 

of a cone, whose base is eqnal to its height. 

On the Thureday afternoon, October 21, 1888, there was a very severe 
thnndcrstorm, with much rain, and the lightning went down the pit 
twice in about five minuten, as ia shown by the following evidence r — 

John Batcy, onsetter, who was at the pit bottom, says that when 
standing on the flat sheets, about 4 feet from the cage on the east side 
of pit,, the pit bottom waa lighted up by a flash of lightning, which 
appeared to have come down the east side rope (cage standing at the 
bottom at the time), or the one furthest from the steam and other pipes. 
Robert Chambers, who was about 1 2 yards from the pit bottom, and 
shoving an empty tub along the shaft siding, says he would be about 18 
inches from the steam and water pipes when he saw the lightning ; he 
was structc on the elbow, and felt a pain or numbness in it for the rest of 
that day and the following one. 

W. R, Teasdale, the hauling engineman (40 yards from pit bottom), was 
mnning the aett in-bye when his engine house was lighted up, and he 
heard a noise hkc a pistol »hot, and thought some part of his engine had 
broken. After the sett had got in-bye, and when examining the engine 
which HHB then standing, he saw another flash about five minutes atler 
the first. 
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Robert Simpson, the landin>; litd in the top coal landing, about 6C0 
yank from the shnfl bottom, says whcD in the landing the place was 
lighted np, fljipnn^ntly un the tuil rojie side, and he heard a fizzing or 
crackling like a B<[i]ib. About five minutes afterwards be and the dri>er 
lad saw this repeated. 

A few months after the previous diBcharge, Dccembei- 11, 1883, Mr. 
Heaviside, of the Post Office Telegraph Department, and a friend of his, 
made a very careful esaiuination of the plai'« and its aurroundings, and 
wrote Mr. Heaviside as follows : — 



Hehbt WniTK, Eaq.. Tow Law. 
Deab Sik, 
Reforriiig to uiir exBiniimtion of the n 



e of the lightning dbcharge at Watt 



TbnriiUj>. un Dccimibcr ILtli, 1883, B probable expUnktioii cif the |iheiiomenuu » H 
fallow! :— 

The hi{[hlj i.']ectiificil gtflrm cloud, Inirr]' Lag violeiitlj along nltb the wind from tb« 
W.N.W., would |«« "wr tli« bUI to the W.N.W. of West Thonilej Cnllicry. u>d then 
laddeiil; drive over tb« collier]', inducing, in the mua of metallic oonducton ((taun- 
l^pei, boilurs, and rcipei, otu.), guod and Ind. concentnit^ kl that iwiut, elcctrieit; of 
tba oppiisilc kind to \ta nwii, and owing to the cnnvutiiuTiee of dlicharge at that parti- 
cular place, due Co the preaenco nf the colliery plant in gencrsl providing bett«r con- 
ductor* to earth tbaii other object* in tlie iminediate nBighboiiThoad, it would itrika 
Gverj point that would aHixt in the diicliarge, aa it were, everything in favour cl ■ 
charge anil dUrharge wan focutced at that particular point. The first ul>j«ct in tba 
itonn et'iud'a path was the chimney, which, being a rvfractory conductor, wai rent and 
fractured, until the current of high clectro-motjve force rvaehcd a point ISfoct fnxa tb* 
bottom of Ibc chinmey, where a metallic connection waa met, inade by mmia of an 
iron ttaj attached to a ittain-pipe from the bnilcrs fur tlie «u|ipi>rt nf tlie «leam-pipe. 
The ntay, the itcam-pipe. and the gear attached, foi-tned part nf a continnooi |;ond 
condnctor. from the Burfact^ to the bottom of the pit, where, probably, the largaat 
portion of the electricity would be diKharged ; hut inducing in overytbiug witbin 
rauge iif it* path electricity of the oppoiite (ign. from which aiiaTlia, or luminocia 
dlKbarge, with the ordinary accompaniment* of Ihr ounia aincU, dmcribeJ aa npour, 
and noiie would be given off. hence tbe dinvlmrgc bctKeen the rKp]>er handle and tbe 
■team-pipei at the bottom of tbe pit. 

Bad the jiulleyii, etc., been the Hnit object* in tbe path of the tbana. ■*.»., had lb« 
itonn been coming tlie oppoaite way. probably tbe obiuiney ivould not bare (ulfercd. M 
tbe ropea. pnlleya, and gear atlac h«l are mneh bvttcr oondnctiir* than the ehfinnsy. 
and might have luiflMd to effect tlis diwluirge. Ilnl one canoot be dogmatic in iiwh 
matteni of opinion, became lightning dlncbariie* appear t« be capricloii*. du* U> oar 
imperfect kuuwledge nf the nibjei-t. 

In (neb acciilenta it would be intcrcating to kiniw, a* in thii vtr, wlicthor tba 
injnry i* In the direction from whence the itonn cuiuei. and bI*o whether accumiianied 
by twn or other natural effwl«. 

A. W. llRiriBtfB. 
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Mr. Swan said, he would BH'^gi'St that, in any case of lightning con- 

Bdnctore in the nciglil>ourhooii of a pit sliall, with wire rope* ^oin^ down 

fto the bott*ini, specisl and estraoi'diiiiirr preu.intions "eri: reijuired (« 

I good and cxteaeiv-e earth contact, either by leading the coudac- 

tore inti) flowing water, or taking care that tbo current ahoidd be quickly 

Bsipated, otherwise, the li^rhtning conductor might be a means of lewling 

e discharge down into the pit by way of the wire rojjes in the pitBhaft. 

B seemed to him co be the practical outcome I'f tbe very interesting 

Qou deacrihcd in the piper. 
Mr. Sydney F, Walkkr, iu writing, states— The fact that tbe light- 
ing discharge went dowD the pit, in spite of the conductor on the 
■, pro\'oB \'ery clearly either that the conductor was iuelhcient, or 
ir, as pointed out by Mr. Hcavis dc, the atunu ctoud coming from tbe 
te direct'on, tin- chimney conductor, with its 2h feet of air space 
iu, was unable to discharge the cloud, in the presence of the other 
i of C' inductors in and about the pit. The remedy is a very simple 
!, and one that should be adapted to eiery cilliory, viz., fet a conduc- 

r ttie pit as well. 

Professor Mkuivale — Perhaps Mr. Swan could give some information 
■ to the metal cunnectiouH on chimneys. A chimney is very often Ijound 
bitii iron bjnds. ,Shonld uuy extra precautions le taken us to the con- 
meters ? and atiould they he put in connection with tbe bauds ? 

Mr. SffAK— it is quite uuderstood that every conductor should be 
joined with everj' mass of metal in its reighbourhood. 

The Peesidest — Or the rings would really be a source of danger, 
Mr. ."iTEAVESSOK supjioscd the lightning would cause an explosion if 
fi flaeb went wbeie there was gas r 
Mr. SWAS— Yesj if the atmosplierc was an eS|ilo8Lve one. 
Dr. Stroud said that all metallic conductors, of course, if not in 
K^per contact, were a source of great danger. Every precaution must 
(•be taken in this respect. 

vote of thanks was then unanimously given to Mr. White. 




The foUoHing paper by Mr, E, L. Dumas ( 
gck I'or Safety Lamps" was reud:^ 



"Cuvelier's Improved 



CUVKLIEH 8 LOCK tUR SAFETY- LAM Pa. 



CUVELIER'8 LOCK FOR SAFETY-LAMPS. 



8¥ K. L. DUJIAS. 



This syabem uf safety luck liaa been duvieed in uiiler hi ubeulately preveat 
mioers from opening the lamps which are entrusted to them. For this 
parpoee the working of the bolt (irrespective of its aituation. arraugi'ment. 
or the kiud of lamp used) is controlled by the dieplac-ement of the cuds of 
a Sat tube, bent on itself, similar to tbe manometric lubea of metallic 
pressure giiuges, which tnbe is arranged sn as lo receive liquid under 
pressure from an accumulating apparatus. This accumulator could be 
placed in the lamp room, or a', any other convenient place, but, in anj 
caBe, oat of reach of the miners. 

Plate Vn. shows the arrangement adopted in practice for the applica- 
tion of the system to miners' safetj-lamps. Fig, 1 is a horizontal section 
of the lamp, siiowing tbe position of the maiiometric tube beneath Che oil 
reservoir. Fig. 2 shows the position of the ends of the manoiuetric tnbe 
keeping the lamp closed ; and Fig. 3 shows their position allowing the 
lamp to open. 

It will be seen by these drawings that the bolt which prevents the 
imBci\:wiug of tbe npper part of the lamp, consists of a metal rod a, 
furnished with a collar h at its lower end, uud contained in a tube c 
soldered inside the reservoir r. A spiral spring d tends to keep the bolt 
depressed, that is in the poaitJon which allows the opening of the 
lamp. Under the oil vessel is placed a manymetriu tnbo t, whose free 
eitremities are terminated by catches / resting on a shoulder ij, which 
also guides the lower portion of the bolt a. The central part of the 
curved tube e carries a socket h, soldered to the base of the lamp, and 
famished with an opening i^ 'UI inch ('25 nun.) in diameter. By this 
opening the liquid, on whose presence or absence depends the widening 
or narrowing of the apace between the two branches of tiie tube, is forced 
in under pressure. Supposing the lamp to be closed, and the bolt a in 
the position shown in Figs. 1 and 2, it will be seen that the catches/, 
which terminate the manometric tube e, are pushed foniard and kept in 
place by the elasticity of the tube, under the collar b of the bolt. But 
B Boon aa the compressed liquid enters the tube e the two braochea 
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diverge automatically, aud over a sufficicut dietancc to allow i 
coming dona ander the pressure of the spiral spring '/. When the liquid 
ceases to be forced in, tlie catehes rest npou the collar b, as shown in 
Fij;. 3, and the lamp may bo opened and frei;ly handled. 

When the lump has been made reitdy for use, and the upper put 
has been again serened on to the reservoir r, the rcsislunce of the 
spring d is overcome by pushing ttlightly the bolt ■! (in the direction 
shown by the arrow), with a metal rod iulroduced intu au orifice left in 
the middle of the shoulder g. Afler the Ixilt has been brought tiack to 
the pusitiou sliowu iu Fig. 2, the catches, being acl«d npi>n by the 
elasticity of the tube «, immediati'ly apprunch one oiiotlier, and slide again 
under the collar b, and the perfect closing of Ihe lamp is thus ensured. 
A plate/, soldered or riveted lo the under part of the reservoir r. closet 
perfectly the small chamber which contains the manometiic tube; this 
latter cannot, therefore, be tampered with. Moreover, other calchcs it. 
Fig. 1, limit the displacement of the branches of the tul)e. 



ACCUMULATOB. 

Finally, the equality of the branches of the tube neutralises the 
effect of lateral shocks. It will also W noted that the small diameier of 
the orifice >' ('25 or -2l) torn. = iiuOkS or UUTia inch), situated tu the 
external part uf the inauometric tube, tends to keep the latter always full, 
and the bolt can thus be lowered iiiBtantaucously on placing the lump on 
the accumulator, for it will iheu require a very small amount of oom- 
pressed Uquid to cause the branchcH of the tube to diverge. 

Plate VIII. shows the accumulator used. The apjiaratns consisls of 
a receiver, in cast iron, a, mounted ou a tri[X)d, in the middle of which is 
fixed a bmuze force-pnmp, whose internal diameter is about t'2 inch (S 
cm.) In ihe cylinder moves a piston r, provided with double leathers. 
Tliis pump is provided with a delivery pipe il, which is destined to 
convey the liquid under pressure t« the lamps. The top end of the 
piston r is scivwcd, and passes freely ihiough the crossheiid m, which is 
firmly supported by two rods fiicd to the receiver a, but works iu the 
fly-wheel ii ; the piston is iJso keyed lo a crosslieuil ft, which carries a 
weight o. The piston r and ttie w< iglit are lifted up by turning around 
the wheel n when in contuct with the croBsliead tfi, ami pressure is pro- 
duced in the jmmp by unscreniug the wheel m su that it is in the position 
shown iu the plate. The delivery pipe is provided with a st^p-cock/, 
and enters the centre of a kind offfi'iuld m. Figs. 2 and li. PlaU- VIII.. 
npoii which the eiu-mal prolottgati >u A. Ftati- VII., of the ttmuouietric 
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tube or Ihe lamp is made to rest, and where it is kept immovable by 
means iifa small lever n. The rods carrying the weight o pass through 
mettt) tiihes, which are fixed to ihe bottom of the n-ceiver a, and there 
are no valvea or garnitures likely to get out of order, Indeed, the 
principal merit of the apparatus is its simplicity; it is always in working 
trim, and never wants repairing. It will be remembered, moreover, that 
once the miinometric tube has been filleil very little water is necessary I'or 
opening the lamp, and thus a great number may be opened without 
re-raising the piston of the apparatus. 

The system which has been described above, ha» been in use in 
France for the last two years in two important coal mines of the IWparte- 
ment dn Xord, namely, those of the (!'• de Vicoigne (400 lamps), those 
of Louchefl (C" de Douchy) (800 lamps for two pits). 

From enperinients made during three cxmseuiitive monibs in the last- 
named mine, it has l)ecn found that the percentage of lamps brought to 
the himp ro'im to lie re-lighted, and which, as a rale, averaged only 3 [ler 
cent., rose to 10 per cent, during that time, thus conclusively proving 
that the miners had managed U> open their lamps, and that ihc adoption 
of Cnvelier'a system had put u stop Ui this dangerous practice. 



M. Chesneau, (Jiiveniment Inspector to the Jliiiei tin Dftpurtemenl 
dv Xord, says ■' the system, which has been adopted by the Mining 
Company at Douchy, may be considered perfect, and it « ill he intcrestitig 
t« watch the effects of its more general use." 

The following is the report of M. Janet, Government Insiiector of 
Mines at Valenciennes : — 

In ucfinUiieu with jour offlcial letter, dstnl t>ecomber Sflth. ifhich denircd my 
«all«giiF and mjwlf ti report on the results nf the eniplnyment of tbe C'Qvelier Ump 
at the pits near Douche after the eiploaioii of Gre-dainp. which ncciirred there nn the 
%th Febnuirj', 1883, we have viaited the miues and ubt^ned the fnllowing itifur- 

Until the end of the year 1884 the aafety-laTopH in use at the Dnuchu pit were 
•hut b; miAiis of a bolt placed in the cril reservoir ; this biilt KtA acrewed on a, pcirtioti 
of it* length, and wus tnmed round bj a socket kej wmilar to thnse Qsed for winding- 
clocks. This mode of sbutling the lamps was simple, but it was altogether inefficient, 
the screw being kept constAntl; oiled tiirued verj easily, and Fould be moved by means 
of small piece* of wood ; indeed many workmen went so far a« to make fulse keys by 
cutting oft the wards and a<ing the socket of an ordinary key. The cumpmiy was 
therefore oliliged to seek a new system, and delermiticd to try the one invented by 
M. Cnvelier. which consistji in simply rf^uiating the action of the bolt by means of 

[Ucre follows a description of the lamp, which has been given above.] 
fc The |ipe*<iire neressnry to npci) the lniii]iK i< ,iht«incd hv niciio* of Bcciimn!ator» 
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I)(hii, empty, ahnat 1'84 
nnws tile nine lamp to 



which, uiicf charged H-kh * preiwarc <>F 400 lo 130 lbs. tn tV 
from 30 til 40 Umpa. 

'I'he lamp in', an ordinary one on the Boty nyslem, and ' 
lbs., foiting 5 fn>nc>. The addition at the C'nvelier Bystem 
weigh £'17 lbs,, and cmtiiig 7 francs. 

Thci accnmnltttorB are at bank, bat nt ev(>ry lamp atatinn a man is pUeed who \vu 
a certMn nninbcr nf open Unii>» tii give the miiien ; there Uinpn he light) and nhoU 
when he ffives them in exchange to the minsra, who bring back their extinttoiabed 

Formerly the proportion of Uinp> ertingniihed and rO'lighted at the lamp (t>tian 
•eldum'exceeded 1 per cent, whereas now they have riien to mnre than S per cent. 

The fiillowiiiK Table shows the percentage during the five latter monthi of the 
year 1885 :— 



Month. 


^ 1 


BnppUed. 




•/, B*41ilit«d. 


1B8S. 

*»!?"« 

October 

NoTombcr 

Total 


r.889 
8.096 
S.B32 
ai02 
8361 


639 
667 
»18 
670 
696 


91 
SI 
10-6 
8-86 
71 


4U18 


3,509 


8B 



It ii erident. therefore, that the old mode of shotting the lamp* enabled the minen 
to re light them in spite nf the very severe penalty atucbcd to that act. 

Finally, we think thia syitem of shutting the lamp perfectly fnlBls the object for 
which it was invented, and it would no donbt be advaiitageoui l« eitend its emplny- 
mcnt in all tlery mineii. hut we do not think that it will be neceiHar^ for the Oorern- 
ment to interfere in the matter until a longer eiperience has been obtained ; and in alt 
caaca it is difficult to recommend any one system to the exclusion of otben, for that t* 
in tact conferring a favour which is really unjuitiflsble, 

(Signed) L. Ixyn. 

H, ChesDean, also a Gorenunent Mines Inspector in the Dcjiartiiieiit 
dn Nord, oorroboratee the above letter of M. Jaiift. 




Mr. Hkckkl» touk exception to one thing in the [Mper. for he did 
not think that it wa> conclttHively prored that the rainera iipened their 
lamiie. 

On the nn'tiuu uf the President, seconded hy Mr. Bnnning. a uuHiii- 
tnuiis voU> nf thanks was ^ven to Mr. Dnniw for his interesting pAper. 
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DISCUSSIO.V^THE ELECTItlC SAFETY-LAMP. 



THE ELECTRIC SAFETY-LAMP. 



The President — Mr. Swan ta in the room, and the meeting will be 
glad to hear anything more he has to say in regard to his improved electric 
safety- lamp. 

&Ir. Swan said he had nothing more to say. He attended to-day 
becanse he had received an intimation from the Secretary that discassion 
wonld be invited on the subject of the electric safety-lamp, which he 
exhibited at the last meeting. 

The President — There was very little said in discuaaion npon this 
lamp on the last occiision, and if any gentleman has any observations 
to make now the meeting will be glad to hear them. 

Professor Merivale said, he had had the advantage of being in a pit 
with one of Mr. Swan's lamps, and he was very much strutk and pleased 
with the excellent light it gave. He believed he held a rather unorthodox 
view of the safety-lamp. His opinion was that a lamp that could stand 
a velocity of. say, 2a feet a second and give a very good light was the 
best i whereas some people thought the lamp was best which could stand 
no feet a second, or acme such very high velocity, although it gave but a 
small light. Mr. Swan's lamp was a good one. When in the pit, the 
gentleman who was in front of him carried a Swan lamp, and his ^Prof. 
M.'s) lamp went out ; but, owing to the brightness from the Swan lamp, 
he was unaware for a time that his lamp was out. The lump threw a 
strong light upon the roof and all around. 

Mr. Swan said, that the large amount of light given, as refeiTed to 
by PrufesBor Merivale, was got without over-straining the filament of the 
lamp. He had been eicecdingly particular, in giving the capacity of the 
lump, to state it moderately. It waa quite easy to make an incandescent 
lamp give a large light by heating the filament to an abnormally high 
temperature, but, in doing so, they quickly destroyed the lamp. He 
had it clearly before his mind tliat the amoimt of light taken from the 
lamp must not be such an amount as would lead to the rapid destruc- 
tion of the lamp. He assumed that the renewal of the lamp three times 
a year would be the utmost that conld be afforded from considerations 
of economy. The amount of light that had been given by hts lamp was 
an amount which was consistent wiih that durability of the lamp. Not 
more than 200 to 250 candles per electrical horse-power was takfen 
from it, or, to put it into smaller figures, not more than one candle 
r 3j to 3 watts of electrical energy exacted from the lamp. 
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i to elate wh&i would be the averago 



The PRESIDEKT — Is i 
durability of a lamp ? 

Mr. Swan — Judging fi-om a now very lengthened experience, he 
thought he could confidently Bay that the lamp would laat for between 
700 und 800 hours, giving an omonnt of light in ncoordauce with the 
figures he had mentioned, namely, aj to 3 watts per candle. He was 
glad tliot Professor Merivnle agreed with him as to the importance of a 
good liglit. 

Professor Merivale said, he believed he waa in the minority on this 
point, i.e., 80 fur as the importance of a rery good light over safety in 
very rapid currents was concerned. 

The Presidkkt suppOBcd nobody would object to a lamp because it 
gave too much light. 

Professor MBBiVAr.E — Not unless it was done «t the expense of safety. 

Mr, Swan said, that if it were allowable to reduce the light by half, 
the weight of the himp could be reduced almost in the same proportion ; 
but he had the idea in his mind, derived from the opinions expressed 
by many emiucnt mining engineers, who gave evidence before the late 
Royal Commission on accidents in mines, thai, a great many aocidents 
occurrcdincoulmincs, not from i>x plosions, but from fulls from the roof and 
sides, and that some of these accidents might he preventible if a better 
light was gi^'en by the pit lamps, and therefore he thought it better to 
go to the full masimiim of weight that could be carried conveniently, 
in order to give the utmost amount of light for the examination of the 
state of the mine, and for doing dangerous work. 

The Presiuf.nt asked Mr. Swan if he was making the lamps now lo 
any cxtt-nt ? 

Mr. Swan — The Edison-Swan Company arc manufacturing them in 
considerable numbers, though to what precise eiWnt lie oimld not say 
positively ; but they are going into the manufacture of the lamp on tb« 
assumption that the lamp will be required by thousands. In bet, the 
company had bad an inquiry, to his knowledge, of the coat of S.OOO 
lamps, imd their operations, no doubt, ore based on the probability of 
quaulitics like this being called for. 

Mr, Treo, Wood Bun.slvq asked if Mr. Swans ingenious amiDgB- 
ment for ascertaining the amount of gas in a pit, which he cxiiibited on the 
last occfl.<ion, had l«eu practically enptrimented with ? 

Mr. SwAS said the lamp which he showed at the hist metting was lofl 
in the hands of Mr. Daglish, and ho had not heard whether that gentle- 
man hal made any use of it in thepii. Esoepting what Mr. Doglish might 
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! done with the lam]!, he tlionght lie might say llicre had been no 
e X peri Die ntal trial of the gaa-measuring opparatus made in a pit. He had 
very greatly unproved this apiJaratus since he was at the last meeting j 
especially in regard to the exact measurement of gas. 

Mr, Heckelb 8aid, it was a much happier position to be in to have 
to pro\~ide against accidents arising from preveotible causes than against 
those which arose from causes which wore not preventible. Fulls of 
stone, and other things of that kind, were preventible accidcnta ; but if 
they had lamps which would cause an explosion when in a high velocity 
of current, the lives of the whole of the men in the pit were endangered 
by a circumstance which was distinctly preventible. Probably an 
electric lamp was being sought for with too high an illuminating 
power, at the expense of lightness and portability, tlina delaying the 
safety which would be acquired by the present use of one with less 
light. Thei'G was. for iustanee, the Marsaitt lamp, whieli he lia<l 
iutroduced, and which gave considerably more light than the ordinary 
lumpe that had been used in recent years, and might l>e taken as 
a type of the amoaut of illumination reipiired by the miner. If 
Mr. .Swan would produce a lamp that would give only such an amount 
of light as the Marsaut, together with that perfect security from 
danger ensured in the electric light, he would probably secure a more 
rapid development of the system than wonid ensue from the attempts to 
produce a very high iilnininating power. 

Mr. M. Walton Bbows asked if the use of any of the three forms of 
gas detectors arr;LUged by Mr. Swan, requiring from 2 to S minutes each 
observation, would not reduce the length of time the lamp would burn ? 

Mr. Swan" Haid, the gas detector would be used periodically ; the 
current would not be turned on to that part of the apparatus, and be 
left- acting, but only occasional tests would be made. These occasional 
tests would certainly use a certain amount of the current, and tliis would 
be diverted from the lamp. But the length of time required to make & 
lest was very abort, so that the current would have tu be turned on to the 
detector but a very short time ; therefore the sum of the loss would be a 
very small one, and would hardly reduce the time of burning in the lamp 
to any sensible amoiml. 

Mr. Theo. Wood Burning — As to the weight of the lamps, they 
could be niaiinfactured to suit the wants of colliery managers, who ooold 
order lamps giving more or less light, or of greater or lass weight, so aa 
to suit the varions gi'ades of wirkinen who had to use tliera. In fact, 
un electric lamp conid be made under the same conditions of weight and 
light aa the Davy. 
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Professor HerbcheIi said the ordinary lamp was expoeed to danger 
from accidents wlilcli could not be called preventibk onea. It had been 
proved that the flame, if not by dranghte, then by shocks and explosions, 
had Ijeen carried through the ganze of any ordinary SEifety lamp ; and 
tbey could hardly class these amongst preventible cansce of accidcnU. 
Mr. Span's lamp, with its jjerfectly guarded Hystem. had in this n^spert 
a position of superiority over the present safety-lamp. 

Mr. W. C. Br^CKETT said, the ordinary safety-lamp allowed nnt-ma- 
tically when there was danger present, either by flaming np or poing ool, 
and therefore it Bhuwed the presence of fire-damp or carbonic gas ; Mr. 
Swan's lamp would keep evenly buniing in any gas. He would like lo 
know by what method, with Mr. Swan's lamp, a man wonld know when 
be was among fire-damp, or carbonic gas, (vithont making a special Vent 
to find it out ? A hewer, for instance, could not be expected to be test- 
ing every now and then for gas, exposure to which for n few minnt** 
might be fatal. 

Mr. GEnvASB E. Markhah said, he Look exception to the remarks of 
one of the speakers resjiecting accidents being preventible. It should not 
go forth in h sweeping way that they, as an Institute, considered tlial acci- 
dents from fnlla were always preventible; accidents from falls were in 
many cases not preventible. No matter how good the roof mi^ht be, 
there would be constant accidents from falls, which no light would be able 
to protect the miner from. The most perfect lamp wonld not materially 
diminish the accidents from falls, althongh it might do so slightly. 

Mr. Swan mud he did not intend at all to convey that he regardnl 
accidents arising from falls fVom the roof and aides as alu^ether pi-event- 
ible i but they were to a certain extent, and in some degree — pvrhnps a 
amull degree — preventible ; and he expressed this opinion oo the strength 
of what he saw stated by cxiicrt engineers, in the evidence given befun; llic 
Royal ComtiiiRsion which recently inquired into the causes of accidents in 
mineK. Tie thought that the almost unanimous opinion of the gentlemen 
who gnve evidence on this point was, that where the light waa better, this 
claas of accident was diminished. As to the remarks of Mr. Blackclt 
about the difference between the ordinary lamp and the electric lamp in 
ropanl to indicating the presenoe of gns, Mr. BInckctt had point<t1 nnt 
correctly, that in the case of the ordinary safety-lamp the indication of 
gas was antomatic, and that in the case of the electric lamp a test bad 
to Iw specially made. It was not denied that there was this difference 
between the two lamps. He assumed — he did not know whether correctly 
or not — that the examination for the presence of gaa wonld be made bjr 
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the overman or deputy, and that the observations by men with lamps 
when working would not be the sole thing depended upon, or rather 
that this would not be depended upon to any great extent. He believed 
the ordinary miner's lamp was not very sensitive as an indicator of gas, 
and that, therefore, special lamps had to be used for that purpose. 

The President said Mr. Swan had not read the motto of the Mining 
Institute, which says the safety-lamp both warns and preserves. There 
is no doubt whatever that it would l)e a good exchange to have a lamp 
absolutely free from danger in the presence of lire-damp, even if that 
arising from the presence of carbonic acid was increased. 

Professor Merivale believed Mr. Swan's contention was, that the or- 
dinary lamp would not indicate a very small percentage of gas. 

Mr. Swan — That is so ; and that, by means of the electrical detector, 
a very much smaller amount of gas can be detected, and, what is more, 
measured as well. 

The President — That is very important. 

A vote of thanks was passed to Mr. Swan for his kindness in attending 
the discussion. 



BRITISH ARSOCIATIOX— COXFEHENCF, OF DEI.EGA' 



ICONfERENCE OF THE DELECATES OF CORRESPONDING 
SOCIETIES, HELD DURING THE MEF.TI\G OF THE 
BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, AT BIRMINGHAM, SEPTEMBER, 188G. 

f Is May, 1885, correspondence was going on Ixifcween tlie Britiah Associa- 
Ktiou and the Institute, which ended in the Institute hctximing a Cori'e- 
xinding Society of the former AeBociation ; and in July, I88G, Professor 
ll-Iiebonr was appointed to represent the Institute at the Birmingham 
I meeting. This gentleman attended the meeting, and reports as follows: — 



Mk. Cuairxan and Qrstleubn,— Having Imil tbo lionoar of being iippoitited m 
dclc^tc from tliU lustitutc to the meeting- i>f the British Anaoeiatinn. held at 
Birmingham in September loiit, I 'beg to present a mport of my proceeiUnga in that 

1 urivfd at Binningham on Tue«lBy the 31at August, and remained till Friday 
the 10th S plumber. During that time meetings of two kinds ware held by the Delu- 
galesof the CorrenlBoditig SocietieB—tho first being couferenceabetireeu tbeDuI^atea 
and the Corretponding' SucicUcs' Cnmmittee of the Britiah AiBociation ; and the leoond, 
len formal and mora fr«)iient ttatberiags among tho Delegate! themselvea. A proof 
of the report uf the conferences i* appended ta thia commuiiieatiou, and in it n-ill be 
fonud a fairly eon-ect aecDUiit of the part tnlten by me at these meetings. Ab regards 
tlte ies9 formal meetings among Delt^Ies. I cannot give such elaborate miuutea; but 
I will venture the opinion tlint the more valuabla worlt done by the Uel^ates of Cor- 
reapouditig SDc!etie« will be fonud in time to be that done there, tlian that done at the 
more formal conferences. 

As a general result, I may state that the Corresponding Societiet of the British 
Association — thanlia to the new rules under which they now work — have it in their 
power, for the first time, to powerfully inflnetice the Association wheuever they are 
Duanimaat as to the advisability of any measure. Each IMc^te ii not only ex offScio 
a member of the Oeiieral Committee of the Association, but is also (linee last SepCem- 
hei nnly) ex offtr^o a member of the Sectional Committees in the subjects uf which the 
Soriety be represents is inlerested. 

It has DOW been clearly uaderstood, as between the Association and the Del^fttea 
tt Corresponding Societicf, that the suggestion of subjects for special invGBtigation is 
henecforth to form one of the priiicipol functions of the latter ; and it is in this sense 
that the eonneiion between this Institute and the Association is likely to prove useful 
to D*. The Institute and kindrtd societies may !itart subjects of investigation reqnir- 
bg many observers, much money, and combined action : through their Delegates they 
can get the object they aim at discussed, and, if possible, adopted, by the whole body 
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iTES. 



nf the rK|]reaeiitiitives of tliu Corre»|)aiidiiig iSocUtio*, h hone uiiaiiimout recommenda- 
tion, to say nothing of their pertonal Totcs on the Committee*, both SecUonml mud 
Qenoral, ii pncticull.T certain to recrive the uuctioD of the iiiithoritie* of th# Atiocia' 
tnon. With this tanction the co-operation of a great man; woriicri might be obtwood 
in Britain and elsewhere, who would ia many casei othenviM cither not know of the 
inrcBtigation or of the iieceuitj for oomMned uction in its prosecution. 

Tlie appended printed docuinenta will ahow the ground covered hy the AMociation 
couimittms of thta jear. 

I ImvB tlio lioiioiir t.. W: Mr. t'liuiniian nnd Oeotlemeii. jonrs very faithfully, 

0. A. Lsnarn. 

T!ie proceedings of the Conference of Delegates of CoTrespondinp 
Societies, bo far as they fL-latc to this Inatitute. are as follows : — 

On Sepl. 4.— IVufi'BSor Lchour atated that many of the local sociotica, such as tbo 
Kortli of EnglBud Institute, which be represented, were composed of cu^necn con- 
nected with Urge work*, who might Tuake neefnl investigations which woald be 
facilitated if backed up by the authority of the British Aisn^iation. For (his reason 
he hoped that other subjects bcudei imtaral hisUiry, geology, or anthropology woald be 
recognised at the conferences. 

At the Second Conference, on 8ept. 7. Proft:saov Lebour farllier 
stated : — 

That for some time past tiie North of Englanil IiisliCute of Mining and Mechanical 
Kngineers Itad had a committee actively engaged on tlie subject of corth-lremors and 
their possible connection with mine etplotioni. This subject was natnnilly related (o 
tliose of Suctiona A, C, and O of the British Aaaociation, and its investigatiim might be 
powerfully pmioot^d by them. Some of the Corresponding Societies might aid gmtly 
in making and recording observations on e«rth-tromon in raiioua parts of the country. 
The more oitonsire the area orcr which inch olnervationt wore made (if h;r competent 
observers and with suitable inatrumentit) tlie more valoable tliey become ; but it vaa 
very important that Iliere should be some general understanding between the observen 
in different part* of the country in order that some degree of that nniformity whieh U 
to desirable in matters of this kind sbnnld be attained. Tlio cost of the olpanoTe 
iuitrnmenta neeeasary would be mnch lessened if large uuniber* of tliem were osed- 
The ijneation of earth-tremor obsemtions wai only one of mauy in which the cngineor- 
iog societiea and the British Aasociation could be inutiuilly nseful, the former carrying 
out the work and tlie latter lioiding the influence of its official recognition and auppnrt- 

Tbe Itev. J. H. Mello (Chesterfield and Midland Coontic* Iiisljtutioii nf Kngineen) 
slated that colliery prajnicton were geuenlly unwilling to apciid mouey in iurculga- 
tions unless some very apeciSc form of ini|uiry was circulated. 

Hr. Hopkinaon (Hertfordshire Natural History Society) remarked Uiat Cortes- 
ponding Societies, if supplied with tbe necessary forma, would no doubt b« willing to 
cireulata them among their membera. 

Mr. Heywood (Cardiff Naturalists' Society) thought the suggeaUou of observing 
and recording eanh-trenmrs a most valnabto one, and be remarked that tbe Cardiff 
Society would be most hni>py to auiat in tlio inveatigalion, if tbe formation of a 
committee was aanctioued hy the Atiociation. 

In coDclnBion, Professor Lebour rcm»rked to the Council (licid on 
Nov. 37) that, &s the matter now stands, tht sot-ietics who send delegates 
have now a very nincb better position than foituerlj. for the tint linw 
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the societies are recognised not only ns bodies instructed by the Associa- 
tion as to what they should do, but as bodies who tell the Association 
what to do, and they have had such power given them that the moment 
they are unanimous they can practically carry anything. It would be 
very useful if in the course of the year this Institute could think of 
subjects which could not be well done otherwise than by co-operation, 
so that at the next Association meeting the delegate might be prepared 
with subjects to suggest. 

The list of the committees on special subjects appointed by the 
Association, and with many of which the Institute members could co- 
operate, was appended to Professor Lebour's Report.* 



* This list wiU be fonud in the Annual Report of the British Association for the 
year 1886. 
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PROCEEDINGS. 

QEXERAL MEETISR, SATITRDAY, PEBKL'ARY 12tu, 1B87. 

Mk. JOHN ^UltLEV IN TSB CaAiR- 

The CSAIHMAS said that Sir Lowthiau Bell, President, bad been in 
attendance at the meeting of the Conncil, but had been obhged to leare 
in order to attend a meeting convened by the Duke of Northumberliind, 
in connection with the Imperial and Colonial Institute, proposed to be 
established in London. 

The Secretaet read the miantea of the last mccling and reported 
the Proceedings of the Council. 

The following gentlemen were elected, hiiviug been previously nom- 
inated : — 

Obdikabt Meubeb — 
Mr. Tlios. Vahti, Skeltoii Pnrk Mines, Skelloii. R.S.O., Tortaliirp. 

AaaociiTE Membses — 
Mr. Hexbt Sladb Childe, Wakativld. 
Mr. \Vm. Holt W*i!r, Podmore Hall Collieries, NeHuastls-niidiT.Lyiie, 

Stcdbst— 
Mr. TaOHls I'ptbbs, 97, Stanhope Street, Newcastle -oii-Ty hi. 



The following were nominated for election : — 

UBDISJlBT Mimbee— 

Ur. William Gallowaf, Mining Eiigiii«i;r, Cardiff. 

Absociatks— 
Ma. S. AOKIEL, Miiiea do Vicoigiie (Xonl) Sa!U>, (P. de C), Fr« 
Mr. T. F. Uedlee, Janr., Sunderland. 



Mr. A, L. Steavekson read the following jiaper on 
Working Ironstone at Lunipsey hy Hydraulic Drills :"— 



WOKKINO mOKSTONE HY HYDRAULIC DEILl.S 



ON THE SYSTEM OF WORKINC. IRONSTONE AT LTJMPSET 
MINES BY HYDRAULIC DRILLS. 



Bi A. L. STKAVENSON. 



The members of the Institute have twice honoured ihe works at Lumpsey 
with a visit, first in September, 1881, when the younger mcmbera 
had an opportunity of eeeinK tlie process of sinliing the slmfts, and 
aiterwards in July, 188G, when they were shown the process of getting 
the ironstone by means of a hydraulic drill, but us this drill was not 
described in the Transactions, it lias been thouglit that a detailed account 
of it would be acceptable to the members. 

The ironstone at Lumjisey was reached on theSrd of November, 1881, 
after tabbing off feeders amounting to 1,700 gallons per minute ; since 
tbat date the winding cnjjines, two 42 inch cylindera with ecroUdrura, by 
Messrs. Fowler, have been erected and put to work, other surface arrange- 
ments have also been completed, and the mine has steadily but slowly 
progressed, slowly because trade has never allowed the amount of work 
to be carried on that the arrangements are equal to. 

Ou the occasion of the previous visit the members were shown the 
Walker drills working by corapressed air at Park pit, and drawings 
of this excellent drill will be found in Vol, SX5I., p. lUj so 
that on opening this mine the question of mechaoical drilling was 
approached with some amount of experience, and careful estimates were 
made for applying the Walker system to Lumpsey. This of course 
necessitated the erection of compressing machinery, which, on a penna- 
nent scale suited to a large mine such as this, involved a, serions 
expenditure, so that in September, 1883, the writer reported to Messrs. 
Bell Bros, that it had occurred to him to utihse the water behind the 
tubbing ; first, because it would save all the outlay for coiapressing 
machinery, tlirow but small additional work on a pumping engine which 
was only employed three or four hours every day, and at the same time 
allow of the application of hydraulio power, which is much more economical 
than compressed air. In this mine it is particularly applicable, because, 
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as the great bulk of the ironetoiie is to the rise of the pit bottom, in 
working to the dip, the water could be run back to the Hhaft throngb 
exhaiiBt or delivery pipes, if necessary. Being aware that a very excellent 
turbine was made by Kessrs. Gilkes & Co., of Kendal, plans and specifica- 
tions were prepared by Mr. Clough, of Page Bank Colliery, and the 
writer, and Messrs. OiJkes were asked to tender for the whole machine, 
with resnlts wbieh have been in every way satisfactory to the present day. 

A range of 6 inch pipes is oi.mnected with the tubbing at tJie depth of 
50 fathoms, and carried to the bottom of the upcast shaft, and from there 
into the working face ; the size of pipes being, of course, diminished 
when they branch off from the main, so that the final lengths are only 
S inches, and to these are connected hose pipes of special strength. 

The pressure of water at the pit bottom ia 215 lbs. per square inch, 
showing that the Aill head of 500 feet is made arailable, and this corres- 
ponds with the point in the strata 13 fathoms &om the surface, where 
water was first met with (see strata account, Vol. XSXI., page H^). 



DESCKIPriON. 

u given in Plates IX , X., and XI., and the 




Views of the mi 

same lotttrs correspond to the same parts on all, viz. : — a a is a wrought 
iron bogey, the wheels of which can be secured by brakes 1. "2, worked by 
a wheel and handle 6, a screw 4, and a lever S. The water is let in to 
the back part of the bogey, throngh the flexible pipe p' and the shut-off 
cock a', it is then carried into the centre of the bogey through the pipe 
i', and turning upwards it is secured by a stiifiing box and hydraulic 
leathers r' attached to the bottom of a cast-iron cylindrical upright r of 
considerable strength ; this upright is firmly secured to the bogey by a 
clamp bb, while at the same time it allows it to bare a rotating motion 
round its axis, which is communicated to it by the attendant, by means 
of the ratchet biacc rf, the small worm tO, and the worm wheel rf*. which 
latter is firmly keyed on to the upright r ; / is a cast-iron semi-circnlar 
worm wheel working on a pin/* made hollow, so as to allow of a con- 
nection being made by means of the small pipe ^ provided with suitable 
staffing boxes to allow of its free motion round the axle/'. The upper 
portion of the semi-circular wheel is hollow and allows a wrought iron 
tube e to pass through it ; the portion of this tube which is enclosed 
within the semi-circular wheel has a number of small holes which 
allow the water coming through r' into the hollow portion of the semi- 
circular wheel to pass through into the tube. 

The semi-circular worm wheel/is moved round its axis/' by menus 
of a worm/* and the ratchet brace/". 
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The tube f can also be made to rotate by nieaue of the worm wheel ff, 
the worm y', and the ratchet brace g^. 

There is a stop-cock A' at one extremity of the pipe throngh wliich 
the water ia admitted into the turbine A A, where, after it has performed 
its work, it is allowed to escape through tlie pipe s. The whole length 
of Ijoring bar proper ;> in screwed and cut with a key way, wliich allowa 
it to slide backwards and forwards on a. key inserted in the socket P, 
which is cast on to the buTcUed wheel / ; this socket is not screwed but 
rides on the tops of the threads on the bar 7', and rotates freely with the 
bar p in two uprights 1/ y^ attached to the top of the turbine A h. The 
opright (/' has inserted into it a small buah w, made with a small 
groove in it nt one end so formed as to keep a nut in its place ; 
this nut o allowa the screw on ^ to work in it, and Is split so 
that it CHU be opened out by a simple contrivance o', and allow the 
bar ;> to be pushed freely backwards and forwards when adjusting the 
drill I to its work, or to enable tlie attendant to pull it Imck quickly after 
the hole has been drilled. Motion is given to the nut so that a suitable 
speed may be given to the drill by means of a train of small wheels m* to 
w? : m is keyed on to the socket coat on the bevelled wheel /, and m' 
and m' are fixed on to a small spindle x, woi'king in the upright y', m' 
being keyed to bush n and nut bolted to m^ with one fixed bolt for a 
hinge and the other pin 0' for drawing out to open the nut with the 
hand ; 9 is a universiil joint connecting the drill / to the bar p. The 
whole of the bar p and its driving apparatus can be made to turn round 
to any position by slackening the boUy which secures the ring 1 to the 
ring |i, to which latter are attached the two uprights 1/ 1/', and then 
tightening it when the reijuisite position is obtained ; u is a wheel 
attached to a spindle passing through the bogey a, carrying at its lower 
end B aniall bevelled pinion geared into the bevelled wheel «', which 
allows the position of the bogey to be readily adjusted by the attendant. 

From this description it will be seen that the position of the drill 
with reference to the part of the stone it is desired to piei-ce may be 
adjusted by four different movements. 

First, round a vertical axis by the worm wheel d, fixed on the main 
upright c. 

Secondly, round a horizontal axis by the sector/. 

Thirdly, round the axis of the hollow arm e by the worm wheel <;. 

And fourthly, by the adjustmcnt^on the top of the turbine A, which 
allowa the drill to assume any desirable angle with the bar e; and it will 
be Rccn that the macbijie 1ms bien specially designed ^0 a» to enable one 
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drill to be quickly set to any position either at the top or bottom of the 
seam by tneanB of one attendant, who has ail the handles necesanry to 
enable him to do eo within his roach without bis haviog to moTG, and 
to fix and hold the drill rigidly wben once set, by means of a system of 
worm wbeols, instead of trusting to clamping smooth plates or surfaces aa 
is commonly practised, which siiri'aceB, by slipping constantly, allow the 
drill to get out of line and work to a great disadvantage, frequent stop- 
pages being the resnlt. All these objects have been most suceessfollj 
accompli slied. 

The work it has done may be thus described: the first machine 
commenced on the 9th October, 1884 j during the firet quarter it 
averaged 55'i holes per shift of eight hours, producing 125'3 tons each 
shift and 2-2G tons per hole, the cost for powder being 2-6iid. per ton of 
ironstone, compared with ]'83 per ton by hand. Sincetbattime the work 
done has materially improved, so that during the quarter ending 9th 
October, 1880, it averaged over 152 tons per shift. 

On various occasions special tests have Wii made wilii the machine, 
but for the purposes of this pa])er Mr. Uixou has been kind enongh to 
make the following observations: — "I have to-day carefully timed the 
No. 2 Drilling Machine and miaaured the water, and find it drilling at 
the rate of 2 feet 5 inches per minut«. The water consumed is 31 
gallons in 28 seconds, equal to (iG'-l gallons per minnte when ranning. 
The machine took 79 minutes to drill 17 holes, measuring in all 7i! feet 
3 inches in one bord, or nearly one foot per minute, including setting 
the machine and changing the drills. Supposing that 55 holes are drilled 
about 7 ,00o gallons of water are used per day, which we con pump easily 
in twenty minutes." This equals 5 gallons per minute, day and night. 

The repairs to the machine have been practically nothing, bnt 
frequent alterations and improvements have suggested themselves during 
the experience gained in nine months ; three hoses had c(i»>t nlwut £9, 
when the members visited Lumpeey, but one was then as good as new 
and the two others not worn out ; the total stores used daring nJue months 
amounted to a few shillings over £20. 

or the value of mechanical drilling, as compared with hand mining, 
there remains no longer any dtspntc : one skilled man and an aasistant 
work the machine eight hours per day, and following them is a shot 
firer, bnt he cannot charge and fire the holes fast enough to keep up with 
the machine without assistance, and then a gang of unskilled men break 
and fill the stone into waggons. 

The cost of drilling the holes being small, the system of hiaiitiug is 
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entirely altered so that forty tons of loose atones are often left in a single 
place. The cost of powder per ton of stone is higher, but this is amply 
covered by the saving in labour. 

The writer has been often asked about the suitability of the drill for 
other districts and harder stone ; but the rotary drill will not face a 
harder stone than that of Cleveland, although by the adoption of a small 
crown similar to what ia used for the diamond boring machines no doubt 
this couid be got over, and by modifying the mechanical arrangemeuta 
a reciprocating or jumping action could be impaitcd. 

Another point which should not be lost sight of is that although the 
water preesurc in this case is got from « natural supply, nothing 
could be more simple or cheap than a force-pump to supply water at any 
pressure thought desirable, which arrangement would certainly possess 
many advantages over any systeoi actuated by compressed air ; for 
the loss incidental to the heating of air when under compression 
and the large size of pipes requisite, as well as the large and unavoid- 
able leakage form very formidable drawbacks (aa the writer has had 
ample means of ascertaining) which do not accompany the use of water. 

Perhaps, in these days of aniiety as to the future of powder in dusty 
collieries, the writer may be allowed to say that he has not yet seen any 
means of mechanical drilling likely to supersede hand labour either for coal 
or stone; the holes in coa! aro so few and far between, that no 
margin is left to cover the outlay and loss of time incidental to moving 
about from place to place, although whether for water-cartridges, or 
wedges, the size of the holes in future is likely to be much greater than 
in the past. 



The Chaiemam said they would be glad to hear any remarks npon 
the paper. 

Professor Mebitale said, he would like to ask one or two questions, 
but he did not propose to make any remarks upon the paper. How did 
Mr, Steavenson get the water back when working to the dip ? How many 
pounds of powder did he use to the ton of ironstone ? Was it of very 
great importance to get large pieces of ironstone as in the case of coal ? 
And how did Mr. Steavenson measure the water used ? 

Mr. Stbjlvekson said, that with respect to getting the water 
from the dip, he would simply run the water back to the bottom of the 
pit in a pipe. He thought he had already stated thiit about G ozs. of powder 
were used to one ton of ironstone on an average in Cleveland. In Bell 
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Brothers' mines alone somewhere about a ton of powder was used every 
day when in full work. Large blocks were no benefit, but rather a draw- 
back ; for these had to be reduced to the size suitable for calcioing. He 
had tested the mode of meaaoring water over a weir or notch, and with a 
box, and his experience certainly was that, in measuring water over a 
notch, a teas quantity was given than was obtained by actual measarement 
with a cistern. 

Mr. T. W. Benbon asked whether this mode of working a drill would 
be any advantage in dridng a stone drift in hard rock ; or whether Mr. 
Steaven.son considered it would l)e necessary to use a percasgive drill 
for this class of rock ? 

Mr. Steavenson said he had already stated that rotatory drills were 
not suited for any bard fitone ; but it would not be a difficult matter to 
alter the movement from the rotative to the percussive action, or a small 
diamond drill could be substituted for the auger. He lielieved a percus- 
sive action was absolutely necessary for a bard stoce. 

Mr. 0. Z. BuKNiNO asked Mr. Steavenson if he had had any 
experience with the Brandt drill ? It is a rotatory hydraulic drill, and 
was used in boring the Arlberg tunnel in Germany, and did exceedingly 
good work. 

Mr, Steavenson stated that although ho had used a great many 
drills, both revolving and jumping, he had not to hia knowledge had 
any experience with the German one spoken of. His experience con- 
dnsirely pointed out that a jumping drill was absolutely necessary for 
hard stone, except with the Diamond drill. 

The Chaibuan said he had not only the dnty, bat the greot pleasare 
of proposing a vote of thanks to Mr. Steavenson for his paper. 

Mr. J. B. SiHPSON seconded the vote of thanks, and it was unani- 
mously agi'eed to. 



nie fulfuwiug paper on "A Fire-damp Indicator." by Sir Willioin 
Thomas Lewis and Mr. A. H. Maurice, was read: — 
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A FIRE-DAMP INDICATOR. 



Br SiB WM. THOS. LEWIS a 



The principle on whifh tho iiistnimeiit it; biieed is very simple. Metallic 
platinum, hcnted to redness, has the jiroperty of burning carburetted 
liydrogea gaa when miied with atmospheric air in ovtn the minut»«t 
proportion. The reaction is pecuJiar, and differs somewLat from ordinnry 
combustion, thongh the effect is practically the same. When the plat- 
inum attains a temperature which may be termed a barely visible red 
heat it acts upon carburetted hydrogen gas, decomposing it and con- 
densing the hydrogen on the surface ol' the metal, and at the same time 
it in like manner condenses oxygen from the intermixed air, the atoms 
of the two gases being thus brought into such close proximity that they 
combine chemically, forming water, which is dissipated as vapour. The 
nascent carbon set free from the hydrogen enters into combinution with 
another portion of the oxygen of the air, forming carbonic acid gaa. 
These two products of the reaction, tc^ether with the remainder of the 
air, occupy leas bulk or space than was occupied by the original mixture 
of air and gas, so that if the procc^ takes place in a closed vessel there is 
a partial vacuum formed within it. Unless present in explosive propor- 
tioEs the gas, although it is in effect burnt, is not really ignited, which is 
the case in ordinary combustion, the tcmi^raturo necessary for ignition 
being far in excess of that reijuired to insure the action of the platinum. 
Taking advantage of this property of metallic platinum, this in- 
elrnmeuL is arranged that the mine air to be tested shall be enclosed 
in a small air-tight chamber, in which is fixed a fine platinum wire, form- 
ing part of a battery circuit, so that on passing a current of electricity 
the wire may be brought up to the required temperature. To ascertain 
the difference in density in the enclosed air after the gaa has been de- 
stroyed a glycerine gauge of peculiar construction is used, which is 
capable, by means of the attached scale, of showing the degree of vacuum 
caiujed by the burning-out process in the air-chamber, and which in eflect 
representa the amount of gaa that was present. 
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The indicator consials csseutialiy of the air-chamber a (Plate XII,), 
contaiuing about 2 cubic inches of air ; the gauge t, with au irory scale 
attached U> ite upper limb, graduated to read to ^ per cent, of gas ; and 
the plutinnm wire p, which ie about | inch in length, find No. 80 B.W.G. 
(It will be oliserved that the upper limbs of the gauge are protected by a 
light brass shield s.) The Iwttora of the air-chainber cwnaisU of a bras 
cap, fitted with a leather washer, which screws on perfectly airtight. It 
is removed to admit mine air, which will itself fill the air-chamljer in an 
air-current, but in a stagnant atmosphere, or in fall holes overhead, a 
slight backward and forward movement of the baud is snfficient to till 
it with the air to be tested, the instrument being in each case held on its 
Bide {(.p., horizontally). 

The air-chamber being of brass it is necessary that the buttery con- 
nections should be insidated at the poiuta it, where they [ess through 
the side of the instrument. 

The gauge, which is the most important portion of the instmment, 
may Ixj descril>ed by reference to the diagram. ^ is a smull glass 
cylinder, 2 inches in length by -i* inch in diameter, closed ut each end 
with brass caps cemented on. Throngh the upper end a small tnbe t 
enters the cylinder ff and extends downwards to within '05 inch of the 
bottom. This tube rises vertically to a lieight of about 7 inches, and is 
then bent back and descends into the air-chamber a, within which it 
terminates. The lower portion of the gauge glass g is filled with colonred 
glycerine to a height of half an inch, the upper portion being filled 
with air, which is under snflicient pressure to keep the li(]nj<l sLinding 
alxjut half way tip the glass tube '. The sectional area of cylinder g U 
thirty times greater than that tif tlic tube /, so that if the air in g 
expands one-thirtieth of an inch the displaced liquid will rise I inch id 
the tube /. The height of the air column in the cylinder j being 1^ indies, 
if it expands 1 per cent, of its volume it will displace the liquid to au 
equal eitent, i.r"., to 1 i>er cent, of 1'5 inch = '015 inch, and muse it to 
rise 'Olo x SO = '45 inch, or, to be qnite correct, '4 inch, as allowanoe 
has to l)e made for the back pressure due to the weight of the h'qnid in 
the tube I. It ia thus seen that when the normal pressure of the air in 
the air-chamber a is reduced by 1 per cent., as it would I>e by burning 
out 1 per cent, of gas, the confined air in g expands 1 ]>cr cent,, and the 
Itqnid rises -i inch in the tube /. This gauge, therefore, afibrds an 
accurate means of measuring the amount of vacuum formed in the air- 
chamber a by burning out the gas. The graduation of the scale is mad« 
by calculation checked by actual trial. There is a )iointcr or Jii'lex 
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attached to the scale, nhicli is mode to slide np and dono, and the 
which wiJl be explained later. 

The air in tlie air-chauiber becomes heated hj the platinum wire 
while ihe test is being made, and expandir^g wonld tend to depress the 
liquid ill the gauge ; for this reasou it is necesaiiry that the glass cj'linder 
J, consisting of the lower portion of the gange, should be placed within 
the air-chamher to bring ite enclosed air under the B<imc hentiug in- 
fluence. Thus the air in the gauge and the air in the air-chamber 
e^tand equally by increase of temperature, and the effvct on the gauge is 
mi. 

When, howerer, the air-chamber is opened by removing the bottom 
'Cap the gauge is IVee to act as a thermometer, and hence the tnbo / is of 
greater length than might otherwise have been necessary. 

The Imttery which it is proposed to use with the indicator will he 
circular, aud^about G inches in diameter and 2^ inches wide, and will bo 
carried slung over the shoulder by a strap. When it is required to make 
a test the indicator is hooked on to the battery, which, by turning a 
handle, is brought into action. As it is necessary that the duration of 
the current should l>e accurately timed, this will be regulated by a simple 
automatic clockwork arrangement attached to the battery Co cut off the 
cnrrent at the expiration of the required time, 

It requires a considfrahle period to burn out the whole of the gas in 
even a small air-chamber. Nearly two minutes are required for the one 
shown in the drawing. An air-chamber of a given size always requires 
the same time to completely burn the gas whatever the percentage may 
be and whatever the tiattery power applied ; and it is found fram repeated 
eiperiraeuta that the gas is invariably burnt at a constant and uniform 
rate. The results of these trials being plotted to scale an indicated 
diagram was obtained represented by an elliptic curve, the oi-diuatee of 
the curve representing the proportion of the gas bnrned and the major- 
semi-aids the time required to burn out all tiie gas. Having once proved 
this it was easy to arrange to cut off the battery at any given time, the 
corresponding ordinate giving the proportion of gas burut in that time, 
from which the actual quantity present is readily calculated. To simplify 
the matter the cut off was made at '13 ofthefiill time required to burn out 
the whole of the gas, whatever that may prove by experiment to be. At 
■13 of the full time, 5(J per cent, (or one-half) of the quantity of gas is 
invariably found to be destroyed, and the gauge would then register half 
the percentage present ; but by aiTanging the graduation of the scale 
accordingly, the gauge is made to show the full quantity of gas when 
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only half has been burnt out. Tiiking the time required to bum all the 
gag in the air-chamber, viz., 110 seconds, and multiplying it by '18, it 
gives U seconds as the time required for an indication of half the gas ; 
and from actaal trials this proves to be absolutely correct. 

To make a test with the indicator the cap is unscrewed from the 
Iwttom of the air-chamber, and the iustrument being held on its side, 
with the open end facing the air-current, the air to be tested enters and 
fills it j or if out of a current, or overhead, it is held in the same ]K)Bition 
and moved to and fro two or three times. The cap is then screwed on, 
and the index finger slipped along the scale till it is level with the top of 
the liquid in the gauge glass. The indicator is now hooked on to the 
battery, and the current Is passed for H seconds. If any gas is present 
the gauge will show by the liquid rising above the index finger the exact 
percentage, which may be read off at once from the scale. In practice 
the scale is graduated to read ^ per cent, of gas, bnt if reqaired a very 
mnch smaller percentage may be indicated. 



The Chairman said they would be glad to hear any remarks upon 
the subject. Perhaps Professor Bcdson wonid make a few remarks. 

Professor Bebson said he really had no special knowledge of the 
paper except that which he hud gleaned by hearing it read ; therefore he 
had no remarks to make. He might, however, mention that it was on 
interesting contribution to the study of the combustion of marsh gas or 
fire-damp when mixed with air, and he considered that the authors had 
established the fact that they could completely burn so small a quantity 
of marsh gas; and they bad further established that it required a very 
considerable time to effect that combustion. He also thought that the 
writers, who had evidently taken great pains in working out the practiciil 
details, had thrown considerable light on this class of indicator, which 
had been sketched out in a communication from Mr. Swan, and had 
proved that indications of on extremely small percentage of gas conld be 
obtained. He had no idea of the practical valno of such an indicator ; 
he left that to other hands. 

Mr. Theo. Wooi> Bunnikq said he thought that Professor Bedson 
would agree with him that this indicator is precisely similar in its prin- 
ciple to that described by Mr. Swan. The only qnestion is whether, this 
being a larger instrument than Mr. Swan's, it was Dot more likely to give 
ft truer indication of the state of gas in a pit. 
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Professor Bedson — The principle is exactly the same. The only 
point in connection with the instrument now described is, that these 
details have been worked ont in a way which, so far as he knew, 
Mr. Swan had not as yet attempted. He need scarcely add that a know- 
ledge of these details was absolutely essential in order that the instrument 
might be used as a reliable indicator. 

Professor Lebour suggested that the instrument itself should be ex- 
hibited at a meeting before the paper was discussed. 

The Chairman said that, if possible, arrangements would be made 
for one of the writers to be present at a future meeting to give explana- 
tions, and to have the instrument here for examination. He moved a 
vote of thanks to the authors of the paper. 

Professor Merivale seconded the resolution, which was agreed to 
unanimously. 



The following paper, by Mr. S. B. Coxon, on " Securite, a new Blast- 
ing Compound," was read : — 
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ON "SECURITE," A NEW BLASTING COMPOUND. 



Br H. II. COXOS. 



Tms is a Gorman invention for a siife, cheap, and efficient blasting 
powder, loade ont of the bye-products of coke ovena and gas worka. It 
IB, weight fur wuight, more powerful than gun cotton, blasting gelatine, 
or any other known explosive, and is 35 per cent, cheajjer than dynamite. 
The most important advantage claimed by its nse is the absolute 
power which it possessea of destmying all flame and sparks within the 
range of the products of its combuatioii, bo that, in point of fact, it pro- 
vides in its composition all the advantages songlit to be secured by water 
cartridges. These remarks will become apparent by careful stndy of the 
elements of which it is composed and the form they assume after 
explosion. 

There are fonr variations in the mode of preparing this powder, 
and supposing that complete combustion is to take place, the following 
equations will represent the proportion by weight in which the m^rials 
ahonid be mixed, and the products which would be formed after eipto- 
sions — 

Ist. Dinilrobenzene, C,H,(NO,)a mixed with ainmoninm nitrate, 
as follows: — 10(NH,NOi), which when exploded gives 
22HjO + llNj + 6C0j, or U volumes of st«am, 22 volumes 
of nitrogen, and 12 of carbon dioxide. 
2ud. Trinitrobenzene, 2CaH^N03)a, mised with aramoninm nitrate, 
as follows :^15Nn4N08, which when exploded gives 
S3H,0 + 18Ns + 12C0„ or CO volumes of steam, 36 volnmes 
of nitrogen, and 2i of carbon dioxide. 
3rd. Dinitronaphtbalene, CioH8(NOj)j, miied with ammonium nitrate 
as follows:— 19NH,N0j, which, when exploded, gives 
41H,0 + 20N, + lOCOi, or 82 voliunes of steam, 40 volumea 
of nitrogen, and 20 of carbon dioxide, 
4th, Trinitronapthaleue, 20wHj(N0j)a, mixed with ammonium 
nitrate as follows: — 33NH,NO„, which, when exploded, gives 
71H,0 + 36Nj + 20CO„ or 142 volumes of steam, 72 of 
nitrogen, aud iO of carbon dioxide. 
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The whole of thcxe products of combustion act simply as dilueiiU ( 
the ojygen in the air, but are otherwise possessed of no deleterious pro- 
perties. 

These substances are mixed in a solid granular condition, as easy to 
manipulate as ordinary powder, and exerciso no chemical re-action upon 
each other. They cannot Ije exploded by red heat or flame, bnt only by 
a strong detonating cap, they arc not afTectcd by atmospheric influences, 
and do not igniU; fire-damp or air charged with coal dust. 

In preparing the said compound it is preferred to use djnitronaphtha- 
lene which is prepared in the known manner by boiling one part by 
weight of pure naptbalene with three parts of nitric acid of 40 ]kt cent., 
the iKiiling being continued until all naphthalene has been precipitated. 
This sulistaiice, after being freed from excess of acid by washing, is then 
mixed with ammonium nitrate in the proportion of 21K parts by weight 
of the former to 720 parts by weight of the latter. This compound (No. 
1) rdjuires however for its explosion very strong detonating caps. In 
order to obviate this incouTenienee in certain cases, there may be subeti- 
tuted for the dinitronaphthalene, two parts of dinitrobenzole, prepared in 
the known manner by the action of concentrated nitric acid upon a 
benzole of 61° cent, boiling point. This substance is mixed with 6re 
pai-tfi of ammonium nitrate (compound No. 2), and to this is added 25 
per cent, of compound No. 1. The substanccB arc all incorporated in » 
dry granular condition. 

In order to ]irotect these compounds against moisture and to increase 
their durability, thoy are mixed with about 5 per cent, of nitrated resia 
(fir resin or colophouium) dissrjived in alcohol. The nitrated resin is 
prepared by boiling one port of resin with three parts of nitric add of 40 
per cent., and then washing with hot water. 

According to the pnrposo to which the compound is applied, it may 
consist either of one or the other of the above described mixtures atone, 
or of two or more of them mixed together. 

Thus if an explosive compound of very cmshing effect is required, 
moat is taken off No. 1 ; in that case powerful detonators must bo used 
for firing. Although it is preferred to employ the dinitrobenzole ur 
dinitronaphthalene in preparing the said coni{>onnd, yet, as al>ove stated, 
trinitro benzole or trinitronuphthuleuc may also be used in lieu thereof. 

This explosive compound, termed "Secnrite," forms a graDul&r 
powder of 1'6 specific gr. and lias the following advant^es : — 

!. — lie preparation, as also the storing and manipulation thereof, ia 
{lerftictly safe. 
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2. — It cannot be exploded by ordinary concasBions or blows uor bj a 

baruing or a glowing body. 
S. — Its use IB perfectly safe in fire-damp aud air charged with eoal- 

duBt. 
4. — It breaks down the coal in a similar manner to ordinary powder. 
6. — When exploded it yields harmlees gases, so that men can work in 
enclosed spaces immediately after an explosion has taken place 
therein. 
The following ia a translation of a Report by Herr Margraf, the Mines 
Inspector, whose iutereatinf; i-emarks on the experiments made with coal- 
dnst nnder the direction of the Prussian Government at Saarbrticken 
appear in Vol. XXXIV. of the Transactions : — 

Spcurite. ii'Uich hni bcrii discovered hy Mr. Schoenpwcz. Bpatlmcavy, at Diidoreller, 
it& granulated powder nf light .vellow coluiir. M-itb an cnluur of bitter slmondi. Broug-ht 
iota conlBCt u'itli 6tv, it burns witb a jellow fUme slowly and witbout eiplodiitg, 
meltiDg at Ihe same tine, and mAke* but little xmoke. Tlie Haiue a eitiiiKuitlied tb« 
moment tlie contact witli Ore ceaic*. It cannot be ignited by any shock or btoiv to 
wbich it inight happen to be snbjected during iti tranipoH or nianipnlation, for layeri 
opread ont npon an aniil could not be mede to esplode iilthougb liolently struck with 
beavy hsmmcrs. 

Seeoriti! am oiilj be exploded witli so-called 1,000 gniinme capti. llie action ia lika 
that of ITclloHt, abont fanr timus as forcible an bliuting powder. 

Throngb a great series of tests it bas bffen conclusively proved that Seciirite is ab- 
(olately safe to be used in Ibe presence of Hre-damp and coal-dnst. Covered witli tbs 
mast dangerous coal-dnst and surronoded witb ten percent, of firp-damp, tbe cartridges 
on explosion never gave an appearance of dame, nor could any bo noticed when the 
cartridges were satnrated witb petroleum ether. Kiperimenta were made to satisfy 
myself bow Sccurito would act in workings if lirunght into diruct contact with a ]iocket 
of pnre fire-damp. In these the cartridge was cuvered with Ihe most dnngoroui des- 
eriptiiin of cnal-dnst in the presence of ten per cent, of flre-ilinip. The entire eiperi- 
mcnlul lube was then sjirinkied with coal.dast. 

Fourteen timei Ibis eipcriment was rcpculwl without showing the slightest appear- 
ance of Hume. Ijitcr fin petrolenm ether «-»■ Fnlmtitnfori instead of (Mai-diiBl, but no 
appearance of flame *■»» noticMl. 

These ciperiments show cnnclniively that Secnritc is absolutely lire-damp proof, and 
it has also stood tbe test in collieries in tlie presence uf very dniigerous Hre-darap 
miitnrea. Once, in an advanced beading in tbe Carlowiti seam, in tbe third level of 
the mine Kfildg. which gives out a Urge ipiantity of fire-damp, but wliicli is so well 
ventilated that willi electricity ilyiiainite shots conld be tired withont danger, although 
each shot ignited the fire-damp iu the fissures near the explosion, the ventilating 
current was stopped and four shots with Secnrite were Hrad into the fire-damp mixture, 
when no ignition followed, and a very seriooi explosion obviated. 

Tbe fall of large coal reanltiiig from the use of Securita is iu no way infHrior to 
that of blasting powder. This remark particuhirly refers to the bard seam in the Saar 
diftrict. Indeed in very hard seam* Seciirite ia by far superior to Cnrbonit. 

The explosive gases of Secnrite are practically perfectly barmleis, more so than 
those from any other explosive known to me. 



82 DISCUSSION OS " SECUttlTE," A NEW BI,A6TISO COMPOUND. 

In wi?t lioles Socnrite has to be used in waterproof cartridge!. 
Security hai prov^ itself an eipliuivc doRerviii^ the mcttt earnest attention. Cum- 
pared with Carbonit it U dec^idcdly much taorc tire-damp proof, for cipcrinicuU made 
after tha report about Carboiiit had been published, proved tb«t Carbonit wm 
Qoraliable. 

(Signed) MARQRAF, 

fTruntirehen, Miwisa In6kcto«. 



Mr. Waltos Bbown asked if any one could explain the exact mean- 
ing of the term, 1,000 gramme caps used in the paper, if 1,000 grammea 
wiTe intended, it meant 2^ pouuda of detonator? 

The SECKETABy said, it meant a kilogramme of fulminate divided 
among a thousand caps. 

Mr. BiED eaid that in the abstract of the paper it was stated " that 
the producta of combuation are entirely composed of Bubstancea in which 
no flarae can exist; the exploBives are therefore perfectly safe." The 
same argument would apply to gunpowder, because the products uf the 
explosion in the case of gunpowder were, roughly speaking, carlwn 
dioxide, nitrogen, and sulphide of potash, all of which wore inimical to 
oombustioi). If the argument was good in the case of sccurite, it should 
he equally good in the caee uf gimpowder ; but, unfortunately, they 
knew it was nut. When they had experimented in this country with 
this new oxploaivi: the discussion would he carried on with morv profit 
than it could be now. 

Profe&Bor Bedsox said, that with regard to the representatiou ofwluit 
might take place when scourtte was exploded, the chemical equatiiHM 
were entirely theoretical. They all knew that, theoretically, gunpowder 
should f^ive the same gaseous bodies ; but as u matt^T of fact, the experi- 
ments of Sir Frederick ,VbeI and Captain Noble have shown that Uic 
explosion of gunpowder was really attended by a most oomplux and 
complicated series of reactions. No simple equation could really 
conrey what took place in the explosion of gunpowder. The aaine would 
also probably be found to be the case if they took all the diflerent cx- 
ploBires recommended in this jwpcr prepared in the proportionn by 
wciglit rectimmeudcd by the author. He found, for instance, whon 
dinttronaphthaleuu is used, it is recommended to take 21H parts by weight 
\>f this compound, and 7:^0 ports by weight of ammonium nitrate. 
Theoretically, 1,GS0 larts of amniouinm nitrate arc required for ihc cnni- 
plete combustion. If they exploiltd such a mixture as was recommended 
in powder No. 1 (dinitrobenzcne). there would result a complex chemical 
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action forming compoundB which were not so liarmlesa as earlwn dioxide, 
Bteam, and nitrogen. In all probability tbey would have gases of the 
nature of carbon monoxide produced, and otiier incomplete prodiiota of 
oombiistion of carbon. As to the " l.iKtO gramme cap," he thought that 
it rather related to the power of the cap — the force given out by the 
explosion of the cap rather than its weight. 

Professor Merivale said, be agreed witli the last two speakers. He 
should tike to know if it was conceivable for such a force as this to be 
exercised without any heat or flame ? 

Mr. A, L, Steavensos said, the invention which was before them 
■ reminded him very much of an explosive brought over from France a 
short time ago called Panelastite, far more powerful than anything he bad 
ever met with. It occurred to hia mind, as was also suggested by Mr. 
Bird, that, although tlie results were said to he not dangerous, tbey 
conld not have an explosion without at the same time producing a tem- 
perature snflicieut to be dangerous in the presence of gaa. He was 
spcakiog in the presence of the Professor of Chemistry, and he (Mr, 
SteavcDson) would offer his opinion more as a question than an actual 
Btatement. He asked whether it was possible to have an explosion which 
tested the products of combnstion, whatever thej might be, even if tbey 
I were steam, to an enormous temperature — probably S.UdO degs. — without 
their being in a condition to explode the gas in a mine ? They were told 
by the German report of Ilerr Margraf, the Inspector of Mines, that 
" secarite is absolutely safe to be used in the presence of fire-damp and 
' coal-dnst." But then this gentleman bad reported that coal-dust itself 
I Tfas not explosive, a fact which was to the speaker's mind proved beyond 
I all doubt, and therefore he did not put any high value upon his e.xperi- 
ments with this explosive. This paper did not actually relate to coal-dust, 
bat he would hke to say a word or two upon that suhject. Almost all the 
eiperiments made with coal-dust were not made under the conditions 
which prevailed in a colliery when coal-dust had exploded. They knew that 
in collieries where there was such a large quantity of dust, when it once 
had attained to ignition point it virtually was under pressure. Tbey all 
knew the difference between exploded gunpowder in the open, and in a hole 
tinder pressure. So it was with coal-dust. If they could eiplode coal-dust 
in the condition in which it was in the mine, that is under pressure, they 
would get a very different result from what the Germans got when they 
tried coal-dust in a short passage. The Germans experimented with coal- 
dust in a covered-jn drift with only a wagon at the end to move. But take 
eight or ten tons of coal-daat, blow it up in a confined space, and ignite 
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thatdast — h nould burn so rapidlj under prcBsare that it all would f^ off 
at once. That was the difference between firing coal-diiat in a colliery, and 
the way the German gentlemen had fired it. As to this new explosive, 
they were told that it was exceedingly powerful — that it was far more 
powerful than dynamite. Then it would be no valiie under general 
dreams tances, because it would only cut the mineral and leave the 
bnlk of it Btanding, instead of throwing itdown. This hcliad tested and 
confirmed in practice over and over again. Under all the circumalances 
he could hardly agree that the new compound would be very valuable 
as a blasting material. He had often thought of giving a paper on bii 
own experiences with explosives. Whenever any new explosive was in- 
vented, they generally brought it to Cleveland, where the consumption 
was very large, and so during the last 2o years the speaker had tested a 
very large number of esplosives. In 1863 several gentlemen and himself 
spent a day firing shots and walking about with nitro-glycerine nnder 
their arms; and they were not aware of its dangerous character until 
the then Sheriff of Newcastle aud others were accidentally killed by an 
explosion of this compound a few days &itct. After that they were 
very careful. 

Mr. Blackett asked Professor Bedson whether it was possible, from 
the fact of ammonium nitrate giving off nitrons oxide when heated, that 
this gaa might be developed by incomplete combustion of securi(« and 
whether nitrous oxide was not an intense supporter of combustion ? 

Professor Bedson said, he thought nitrons oxide could not be regarded 
08 an explosive gas, although in its preparation from ammonium nitrate 
the decomposition was occasionally attended by explosions. lie did not 
think that nitrous oxide would be produced in the use of the explosives 
described in the paper, as the nitrous oxide was the material supplying 
the oxygen. What was more to be feared was the formation of com- 
bustible bodies by the incomplete combustion of the varions Dilro*com- 
poundfl used. 

Mr. BiBD asked whether nitrous oxide was the result of the cxploeioD? 
He had heard tiiat nitrous oxide was one of the rcsolts of explosion of 
fire-damp. He had also he.ird that explorers in northern collieries, after 
an explosion, had felt the peculiar physiological effects of langbing-gaa 
in the afler-damp. 

Professor Hebschel said that, as to the quantity of heat present after 
an explosion, and liefore the expansion of the gases, liie question of the 
violence or power of the explosive depended plainly upon the quantity 
of that heat, and the work thus stored in the volume of the gasea befora 



die; e.Tpanded. The cliemical aud physical tie term itmtioa of the sli'ength 
or the enploaion consists in iiothiiig else but the heat developed. In 
gunpowder, part of the residue was sohd, hut it waa no doubt at first in a 
Taporous state. TLe heat was there frum the chemical action which did 
the work. It might be poEsihlc for Prolessor Dedson to say liow much 
heat of formation the materials contained in llieir first, and hciw much in 
their final states ; and the difference between those beats waa let loose, by 
the chemical action, upon the quantity of gases formed. These gases 
having this heat now became csplosjvc. If the expansive work waa 
greater than that of nitco -glycerine, then there was more beat in them 
than was set fi'ce by the esplosion of nitro -glycerine. It was scarcely 
possible for Uie author of this paper to contend that securite could be 
exploded without flame if its explosion waa more violent than that of 
gunpowder or nitro-glyccrine, It might be more instantaneous, and 
more sudden, perhaps. 

Mr. Markham — AVlmt is the comparative cost between securite and 
gunpowder in the working of coal and stone ? 

Mr. C. Z. BussiKQ said, it was stated in the paper that this new 
explosive could not be fired by ordinary concussions or blows ; and asked 
if a slanting blow from a wooden hammer had been tried, snch as had 
been found to explode other, so-called safe compounds ? 

Professor Bedson said, it was quite possible to calculate out the heat 
produced by the complete combustion of these compounds. 

Professor Hekschel — Theoretically. 

Professor Bedson — Taking the theoretical equations as the data for 
the calculation. A gramme of the mixture No. 1 would give 1,233 cubic 
centimetres of gas at 100 dogs, centigrade and normal pressure ; whereas 
a gramme of gunpowder gives, according to Abel and Noble's esperiments, 
382 cubic centimetres under the same conditions. Then, of course, 
this mixture, No. I, would have three times the force of gimpowder. 
Then take No. 3 mixture — supposing complete combustion to result, 
one gramme of that would give 1,250 cubic centimetres, under the 
same conditions — that is at 100 degs. centigrade, and SO inches of 
mercury, 

Mr, Theo. Wood BtissiNO thought the remarks of Mr, Steavenson 
worthy of serious atttntion, und tiiat they should be replied to directly 
by the authors of tbis paper. There was no doubt that gases without 
flame of any sort might become sufficiently hot to set fire to other matter, 
lor instance, the air round a steamsiiip chimney in confined places where 
it was not free to circulate wuuld of itself, withuut flume or spark, get so 
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extremely hot as to if^ite wood which was Id ils vicinity. So gaees, in 
themselvea inimical to combustion, or even water itself, undor certain 
conditioua might get bo exceedia^ly Iiot that, although they did not 
produce flame, they would explode other gasca with which they come in 
contact. 

The CiuiltUAN proposed a vote o( thanks to the anthor of the 
pajwr. 

Professor Mf.rivale seconded the motion, and it was agreed to. 

The Chairman said that the first paper for discussion was, " Notes 
on the Conl- Measures of Catalonia, Spain," by Professor Lcbour. He 
suggested that the discussion he pustponed until the paper was issued to 
the members. 

Professor Lebour — Yes ; allow the discussion to be adjourned. 



The CuAiRUAN said the next paper for discussion was, " An Account 
of Experiments in Fmnce upon the possible connection between Move- 
ments of the Earth's Crust and tbe Issues of Gases in Mines," by Mr, 
M, WfiltoB Brown. 

Mr. Walton Browk suggested that the discnaeion be adjonmed until 
the paper was in the hands of the members. (At the close of the meeting 
he enplaincd the theory and mode of action of a seismograph, which had 
been ordered by the Committee appointed to investigate the relation 
which may exist between the issue of gas in mines and mi 
motion of the earth's crust,) 



The ChaibhaK said the next paper for diseussion was on " Lightning 
in the Pit at West Thoruley," by Mr Heury White. 

Mr. White said that tlie abstract of his paper contained one or two 
rennarks coutirmatoiy of Mr. Maasingham's theory, about a place once 
having been struck with lightning being more liable to be struck again, 
nhicii the paper itself did not warrant, and he would like it recorded 
that he (Mr, White) did not boUevc in Mr. Masaingham's thooiy. 
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GKNERAL MEETIXO, SATURDAY, APRIL 23rd, 1887. 



Sir LOWTHTAN BKLL. IUrt.. Prrstpknt, in the Chair. 



The Skcuetary read the minutes of tlie previous meeting and 
reiwrtod the proceedings of the Council. 

The followiug gentlemen were elected, having been previously 
nominated : — 

Ordinary MsifBER— 
Mr. William Galloway, Miuing Engineer, CardifF. 

Associate Membbes — 

Mr. S. AONIBL, Mines de Yicoigne (Nord) Noeux (P. de C), France. 
Mr. T. F. Hedley, Jnnr., Sunderland. 

The following gentlemen were nominated for election : — 

Associate Members— 

Mr. F. H. Edwards, Little Benton, Xewcastle-on-Tyiic. 
Mr. ErsTACB Smith, Wire Rope Manufacturer and Shipbuilder, Xewcastle- 
on-Tyne. 



The Secretary read the following paper, by Mr. S. B. Coxon, on 
" A New Electric Safety-Lamp, with Schanschieft's Primary Single Liquid 
Battery :"— 
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MINER'S NEAV ELECTRIC^ «AFETY-I,.\MP WITH ."ClIAX- 
SCHIEFFS PRIMARY SINGLE LIQUID iJATTEKV. 



'Thk Hi-iti-r liiw [irqiaii'd this inii*!- with a viuw tif bringiiiK bufdic tlie 
memlH^rH a form of primary battery suited for safety-lamps, so that the 
relative poBition of primary aTid sccoiidary batteries may Ire fairly con- 
sidered by the members. 

The Sell anscbi off battery, which has beea invented with a view nf 
labling a sufficicHt amonnt of eleetrical force to lie easily obtained in a 
portable form, has rendered the applicatiim of primary batteries to 
electrical safety-lamps comparatively facile. 

There is no denying that the primary battery has seemingly some 
disadvantages when compared with the secondary one. althoufjh these 
may possibly disappear in practice, and the Btiperior advantage of that 
perfect indejiendence which is secured by the primary bittery become 
more and more apparent with its nse. 

It would require no insignificant enpenditnre of capital to start an 
iuBtallation for renewing the stoiTifte of electricity in the secondary 
batteries attached to some thousand safety-lamps, and a large proportion 
of this eipcnditni-e would have to be incuiTed even when lamps were 
lieing tried, for it is hardly to be supposed that any mining engineer 
would begin at once to use some (110 or 700 lamps without having 
previously felt his way by here and there employing a few for some 
months; and this is where the primary battery would show its advantage, 
since a colliery manager might order half a dozen and try them for any 
length of time without procuring any extra plant, 

A difficulty has, however, been felt for some time in obtaining a 
primary battery so simple in its construction as to be easily manipnlated 
by the ordinary colliery staff, and sufficiently portable to do the required 
amoimt of work, and as the new single liquid battery invented by Mr. 
Schanscliieff seems to offer many advantages over those hitherto in use, an 
eR'c)rt has been made hy the inventor to utihse the invention for mining 
purjxises. 
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The exciting solution is a special preparation of a salt of mercnry — 
(Hp. SO. + Hg SO. + 3H. 0), 
3 ozs. of nliictli (per caudle per hour, in the case of a miner's lamp) U 
ponred into the cells, bo that the carbon and sine elements wliich are 
attached to one end of the lamp arc immei-scd in the solution when that 
end is heid lowest, and withdrawn from the sohilion when their poaition 
is reversed. Tiie receptacle for ihe liquid and the lamp weigh 1 lb. 12| 
tiza., so that a lamp burning eight hours and giving a liglit ei|aal to odd 
lamp would weifjli — 

Ijamp = I II). « OKS. 

Uqnid, eight hours x one candle x 'iJ = 1 ., 12J „ 

■■< „ H.. 



<T com|)artson it may be noted that — 

The Davy lamp full of oil weighs 1 lb. D^ ozs. 

., „ in tin case ., 2 „ Hj ,. 

., Clamiy 2 „ li „ 



The batteries are made so that the solution is kept pertectly conHtied and 
cannot vscapc either from one cell to the other, or leak out of the batU-rv. 
and the lamp complete is so simple that the lop can lie taken off and the 
battery emptied und charged by any person, although he may he without 
any knowledge of electricity. When once charged the lamp can be kept 
for any length of time with the elements above the solution, and be ready 
for use in a moment by simply turning the elements into llie suliition. 
When one charge is exhausted the used liquid is simply thrtiwn into a 
glazed eai'tbcnware pan, and a fresh quantity of the solution put in the cells. 
The advantages claimed for the battery are — 

1.— The E.M.F. (1-5 volts) is high and perfectly conatant. 

-;. — The internal resistance is very small, only ■u.t ohm. 

y. — It gives a perfectly Et«ady current and no jxtlariEation n 
possible. 

4. — It gives off no fumes or smell. 

5. — It is quiescent when the circuit is open. 

6. — It is cheap and durable. 
The battery (shown in Plate XIII.) at present to be di-scribtd is very 
simple. It is made of lasting materials, and but a moderftt« amount of 
cheap exciting liquid is required, and would cost about 17b. 6d. each if 
made in large numbers, 






pigs. 1. i, iiiid A sIxjw thi' luiii|> in alt its ilt^tMils, the Bamc letters 
referring to the Eaiue partB in all the fiRares, 

fl is a circular receptacle about 8 indies high aud 4^ inches id 
diameter; tliia receptacle is divided into three compartments (1, 2, H, 
Fig. 3), On one side of the cover is a projection alxiut 2j inclieB in 
diameter, made to receive a email cjlindrit^al box m containing the lamp, 
pnjtcrted by a strong glassy; and a few strong wires o crossing over it ; 
The top of the cells is circular and mainly composed of three pieces. 
(/ is a thin piece of india-rubber, e a piece of vnicanite abont five-eightlis 
of an inch thick, and J' a wooden top. These are all screwed firmly 
together by u pin 17, which runs throngh the centre of the cells and is 
secured by nuts at each end. 

Tlie carbons luid zincs are arranged in the following way t— They 
are about S inches long by 2\ wide and | thick, te iv ure small Iji'ush 
castings of angulur shape, abfiut 2^ inches wide, or the same width as 
the carlmns and zincs, aud these arc attached to the ])m]ecliiig parts of 
the angles by means of rivets ; the whole of the joints are then covered 
over with shellac as showu at ij. These small angles are secured by 
pins J, which run through the india-rubU-r cover rf and the vulcanite 
plata f, where there are three recesses drilled in to carrj' the nuts. The 
carbons arc tliiis tightly secnred to the under side of the india-rubber, 
and are kept perfectly insulated from each other, the india-rubber ren- 
dering the whole liquid-tight. 

Fig. 2 shows the mode in which these carbons and zincs are coupled 
together in all cases, the outside carlions of one cell being connected with 
the central zinc of the other, aud finally to small pieces of metal u, v, 
which are fastened to the edge of ihe vulcanite. 

When the top is put on the receptacle, the carltoiis and zincs project 
downwards, as shown in Fig. 1, and the two metal plates tc and v press 
ag'ainst the little plate s bent round the top of the I'ulcanite receptacle, 
passing down nearly t« Ihe bottom of the tube cmtaining the lamp. 

i and 1' are two bundles for holding the lamp, secured, as lias be«n 
before stated, by twn nuts A A, one at the top aud the other at the 
bottom of the lamp. 

Before putting the top in its place, the exciting solution is to be in- 
troduced. This solution is a special preparation of a salt of mercury. 
When the cells are thus charged the liquid is somewhat less than half- 
way up them, 80 that when the top, with the carbons attached, is placed 
on the cells, the fluid does not touch the plates, which arc only immersed 
in it wheu the lamp is turaei! over and held by the bottom handle (' 
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The moiuettt tliie cliutigc of (KiHitioii is L'D'ectcd the lump U nlighl, and it 
is pnt out as soon as it is replaced in the position shown in Fig. 1. 

There are scvenil minor details cunncctpd with the Isoip ; for inslaiicc, 
yis a guard whicli CDiues ovev the iiiit h and prevents the t^>ji fruni l«ing 
taken off the i-eceplacle, nud goea dciwu to the hook on the lamp *, where 
it is secnred hy a i>udl(K;k if", which ]>rev(.'ntB the Innip being tani7>ered 
with. 

It will Lf swii tliiit iiothiiig uan Ik; oisiL-r than ponring fresh hquid 
inU> the recejituute, the lime >>et;Mpiei.l in dnin^ su ii<>t exceeding that need 
in supplying the oi-dinary lamp with oil. When it is necessary in supply 
u new Einc, all that has to Ite done is to unscrew the nnt x, Fig. 1, take 
the old zinc ont, and put a new one in. 

Thin form of Imttery has many advantages. It gives off no smell or 
fumiifi, and when once charged will work the required number of hmire 
for which it i« constructed without further att«ntioii. The bntU.Ty can 
remain charged for any length of time and is always ready for use without 
special preparation whether the solntion has been jtartlally exhausted or 



It is impossible to give anj verj detailed estimate of the cost of 
working the lamp -, bnt as it requires no expensive plant to charge, and 
has but few parts and these lew very inespensivc, it will compare most 
fovuurably with the cost of keeping up lamps with secondary bHtt«riefl. 



The PRKSiDEST asked Mr. Schnnscbictt' if he had anything to add to 
the paper ? 

Mr. ScHANSt'HiEKF said, he only wished to explain the difference 
between the two lamps which he exhibited. The first was the largest 
Ixith in bulk and weight ; it was made for deputies, and gave a light of 
four or (ive candles: the smaller one was for hewers, with a li^it of 
ul)0Ut two candles. One lamp weighed about four and a half pounds, 
and the other about six pounds, Irotli being arranged to work ot^t bonn. 
The exciting liquid, the composition of which he bad given in his [Mpcr, 
was new, and |ierfectly transparent. The cost of keeping the battery 
at work would lie about one penny or three half-peiiw per shift; tho 
small lamjM could be supptiol fur ITs. (!d. each and the hii^' ones for 
£t Is. cnch. 

The PRENIIJEST — In fad the liquid in a double salt ; but nun iir,* i» 
the buav in each caec. 
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Mr. ScHANSCHJEFF — Ycs, in each case. 

The President — The large lamp gives a l)eautifiil light. 

Mr. ScHANSCHiEFF — It may l)e as well to remark here that ever}' 
pains have been taken to enable the lamp to lie easily re-charged, and 
the time requisite to do so has been reduced to something under a minute. 

Professor Merivale — It would be well to remind the inventor of the 
importance of having some means of detecting the presence of gas. 
Mr. SchanschieflTs lamp does not indicate either fire-damp or carbonic 
acid. A lamp to be useful should have some contrivance for detecting 
both these gases. 

The President — That was done by Mr. Swan in his lamp as far as 
fire-damp was concerned. 

^Ir. ScHANSCHiEFF said, he had made an arrangement to detect fire- 
damp, but until he had secui'ed a patent he could not explain it. The 
battery — the larger one — is expressly designed to have a fire-damp 
indicator inside of tiic glol)e, which can lie switched on while the 
lamp is swit<;hed out. By the next meeting he hoinxl the patent would 
l)e secured, and then he would show it attached t/O a lamp. 

Professor Merivale asked Mr. 8chanschieff if he had made an 
attempt to make a detector of carbonic acid gas ? 

Mr. ScHANSCHiEFF replied that he had not. It was very difficult. 

The President then moved a vote of thanks to the author of the 
pai)er and inventor of the lamp for the trouble they had taken in ex- 
plaining and exliibiting the lamp. 

This was seconded by ^Ir. Marley, and unanimously carried. 



Mr. ^I. Walton Brown read the following ])ai)er "On a Form of 
Appiratus for the Kajiid Determination of Specific Gravities of Bodies:" — 
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ON' A FORM 0I-' APPARATUS FOR THK RAPID DETERMIN- 
ATION OF SPECIFIC ORAVITIES OF BODIES. 



«T M. WALTON IlltOW.V, 



The specific gravity of a body is the number which expresses Llie relation 
of the weight of a. ftiven volume of tills bo^y to the weight of the same 
volume of water. 

If M be the weight. V the Tolumc, n,inl D tlie spfcific oiravity of a 
body, then — 



M 



. VII, 



and if there is all equal volume of another body, whose weight and specific 
gravity are M' and I)', then — 

M' = V D', 
and D : D' = M : M" . 
That is, the specific gravities of the bodies are proportional to the weights 
of equal volumes of the bodies. If water is assumed as the unit for 
specific gravity, then t!ie specific gravity of any other substance is the 
ratio between the weight of any volume of the Ijody and that of an equal 
volume of water. 

The commonly used methods for the determination of the specific 
gravities of bodies are the hydrostatic balance, the hydrometer, and 
the specific gravity fla«k. They are all, however, based npou the 
principle of asi^ertaiuing the weight of the Ix.xiy and that of an equal 
volume of water, the operations necesflary being to weigh the body in 
air (W) and in water (W). The loss of weight {W— W) is the weight 
of a volume of water equal to the volume of the body and the specific 
gravity — 



U = 



W 

w - w 



The weighing of a body in water is a tedious operation, and requires 
considerable technical skill. 

It occnrred to the writer that this operation might be avoided if an 
apparatus could l>e devised which would measure the volume of the body. 

The specific gravity would then !« determined by the ratio — 

u = ^. 

The folluwiug form of apparatus (shown in 
appears to perform the opeiMtion of measuring the 



•ig. 1, Plate XIV.) 
olume with sufficient 
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accuracy. It coiiBiBts of an aticurntcly graduated burette a. and a apt 
gravity flask iif Bpecial construction S, which are connected together hy 
iudia-rubljer tubing of great thickDess and small bore. The fiask is fixed 
on the stand and the burette, wlien the set screw c' is slackened, slides in 
the BupportH e e-udf, fitted on the stand. 

Tlie iustniment is partially filled with water before use, the burette 
is moved upwards nntil the flask is filled with water nearly to tie 
mark h upon the thin tube of the perforated ground-glass stopper, the 
set screw c' is tightened and the more accurate adjustments made by 
the screw d. The height of the water is then read in the graduated 
burette, Fig. 1, 

The body is next carefully weighed, the stopper withdrawn, and 
the burette lowered bo as to partially empty the flask and allow for the 
overflow of water when the body is placed in the fiask. The stopper 
is then replaced, and the buretto raised until the water approaches the 
mark upon the thin tube of the stopper, The set screw c' is tightened, 
and the level adjusted by the screw d. The water will now stand 
at a higher level in the burette, Fig. 2, as the body will have displaced 
a volume of water fi'om the flask etjual to its own volume. The 
difference between the two readings of the level of the water in the 
burette will be the measure of the volume of the body. 

The apparatus should be graduated in two forms according as the 
weight of the body is taken in grammes or grains. 

On the metric system the unit of weight is a gramme, wUicb is the 
weight of a cubic centimetre of water at 4° C, consequently the bnrette 
sbonld be graduated in cubic centimetres and decimal divisions. 

In Great Britain, itccording to the Parliamentai'y Regulations of 
1825, a cubic inch of water at a temperature of G2° P. weighs 29S-45G 
grains, and the burette tube is therefore required tu be graduated into 
divisifiuH, each of wliich represents the 2&2'ib5tii parts of a cubic inch. 



Kx/ifi 



inifiiU: — 
I'iKlit uf the bwly 



Tbc ipMiHc KTBvitim will tlirrpfi-n- 1h' 7'301 4-168 

Bjr thf onliniry mpthod tlic ipMiHi' 

grarllica wbtc fouiul lo be 7*390 iH» 

Cwxeqiuntl; th* error gmve lew Umii SI utd WpTtmA. 
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By this apponttus, if a Buflicient. volume o? the mioerul tic taken, wiy, 
Plboiit 16 cabio centimetreB, or one cubic inch, the error will probably 
lot exceed J per cent. If the burette be of small diameter, the most 
Kui'ate results are readily obtained. 

This apparatus cnn be used for the determinatiou of the speciGc 
ravity of all bodies, irrespective of whether they are heavier or lighter 
un water, and for powdered bodies. 
If the body ia soluble in water the determination may Ik; made in 
some fluid, such as naphtha, oil, or mercury, in which it is insoluble, and 
the prodnct of the immber by the specific graviiy of the liquid used in 
the experiment will be the specific gravity of the body. 



Mr. M, Walton Brown said, that since the alwve account was 

written he had seen a description of a form of apparatus (for the same 

purpose as above described) invented by Mr, F. Piaani, and appearing in 

Cmnplfs Rendug, Vol. 86, 1878, pp. Ah(3-i, which is mid to yield 

Ll^proinmate results. It consist? of a specific gravity fiask with a capacity 

S h an?, closed by a pierced glass stopjier, and provided with a side tube 

t mm. diameter and 25 em. long. The tube is inelineil at an angle of 

U6° to the flask, is divided into l-50th of cm.^, and has a capacity of 

Two or three grains of the pounded mineral are weighed. The 

' flask having been filled with water and the stopper inserted, the finger ia 

placed over the hole in the stopper, and the tohe placed vertical, when 

a reading is then taken. A second reading is made with the pounded 

I mineral inside the flask, and the difference of the readings will give its 

Wltime. Another form of instrument is licscribed in a recent number 

if the Oenw Civil, which appears to lie of similar form to the one now 

described. 

The PfiE8iDB(iT — There is no doubt, if Mr. Brown is quite accurate, 
that this is a greatsimphficationof the old way of ascertaining the specifle 
gravity of aubstances. 

Professor LKnona said, he had seen the instrument nsed and knew 

that it did its work very well. To make an eiperiment with sneh an 

instmraent before a large number of people was different from doing it 

in a quiet room. The apparatus must be exceedingly useful where ex- 

— oessive accuracy was not needed, 

Tlie Prbsidbnt thought that that was all that was claimed for it. 
Professor Herschel said, the measuring of specific gravities by a 
radualed burette tube had been practised fur a considerable time. 



DISCt'SfitON — liAPIP DKTKItHIXATlON Of SPEriFlC GRAVtTrKr 



This was nn improvement Ijv Mr. Brown, who iximoved tlit; material from 
the burette tube to a bottle l)y itaelf. which wan a great convenience. The 
moBt that conid be doue hj this displncement method wae to find the 
effective Bpecific gravity of the body, if jKiroiis, together with its pores. 
To fill the port's perfectly with water alwuys required far more corerul 
treatment thau could be carried out in an instrument of this kind. In 
this sense the iiistnimcnt was n rough one. If they used jiorons bodies it 
was not possible without exhaustion and other means to tharonghly till 
the pores with water. But if the rapid determination of the speeific 
gravity in bulk was desired, like that of chiy iron ore, sandstone, or other 
matter, for example to know the space required in bulk for a sliip'e cargo 
of given weight, it was a very convenient and simple thing for the burette 
to measure it. It was rather diHicult to avoid displacing some of the iiir 
from the pores under the old system ; a good deal of air was displaced 
from the pores in the splashiag ; but if a porooe substance was put into h 
bottle in the way which Mr. Brown had shown them, and water came 
in from the bott«m, it wonld Iw better. Mr. Brown's instrument Kas 
a gi'eut improvement upon what had gone l)efore. 

The Pkbsident said, he had never heard before of the determination 
of specific gravity being had recourse to in oi'der to ascertain liow much 
a ship will carry of a particular mineral. This ia generally asoortained 
in a far rougher way. 

Professor Hekschrl said, he had onee furnished the specific gravity 
of a quantity of Middlesbro' clay iron ore for the purpose of shipment. 

The Pbebidknt — Was it for a shipowner ? 

Professor Hebecbei. could not mention names. 

The PEBaiDENT said, he had never heard of it being done himwlf. 
No doubt this is a simplification of the previous system, and will be a 
great convenience, and he proixjsed a vote of thanks to Mr. Brown for 
the pains he had taken in trying his invention before them. 

This was seconded by Professor Lbboob, and unanimously agreed to. 



Mr. T. 0, RoBBON read the following "Description of Archer and 
Itobeon's Patent Sprayer for Laying the Dust in Mines :" — 
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SHORT DESCRIPTION OF ARCHER AND ROBSON'S PATENT 
"SPRAYER" FOR LAYING THE DUST IN MIXES. 

Bv T. O. RDBSOS. 

Bv miiiCHt of thii Coundl, the writer haa pleasure in placing Iwfurc the 
meml)er8 of this Institute a. detiiilcd Hescriptiou of « " sprayer," designed 
for the purpose of damping, and hy this means laying, the top, side, and 
bottom dast in mines. 

The ([ncstiuD as to whether [(articles oi' eual dust oontaiii per se the 
properties oeucssary to inttinte, on contact with flame, and afterwards 
coutinue, bo rapid a cumbuation amongst tliemselves as to eauee what is 
commoni; termed an explosion is undecided, and need not be entereil 
npon here. It is Bufficleut to state that it is now a generally admitted 
fact that the particles of coal dust lying about the ways of a mine, if 
they do nut initiate, at least serve to perpetuate and intensify, the effects 
or an explosion whci-e the roadways are dry and the dust exists in snffi- 
dcnt quantity. 

In designing an apparatus to render such dust practically harmless as 
a combustible agent, the following points have been aimed at : — 

To effect the emission of a spray, either of waler or a mixture of 
water and common salt, which shall damp and lay the top, side, 
and bottom dust, and, as far as possilile, Siiturate the air travel- 
ling in the roadways — 

(1) By means of an apjHiratus simple in const met ion and strong 

in its working parts ; 

(2) At a small first coet, and a subsequent nominal working cost. 
The "sprayer" (see Plate XV.) is designed so that it can bo attached 

to an ordinary water-tub, traversed by manual, horse, or engine power. 

The attachment is effected by means of a hoUuw spindle a, which 
passes to the outside of the tub through a stnfKng-box b, and having at 
its outer end a hollow boss rf, perforated round ils circumference. 

Over this inner boss d is fitted a chamfered wooden boss r, similarly 
perforated, and summndcd by a circular bristle brush. The wooden boss 
f is made removable, so as U> admit of repair and renewal of the brush. 



|l)0 DISCUSSION — ARCHER AND ROBSON S PATEST SPttAVER. 

The spiiidlf, lioss, and brush mtate upon a Ciirriage/, the power to 
drive them being obtained from the tub tale by bevel or worm wheels ff, 
and an endless chain or toothed wheels, driven off the shaft A on to the 
hollow apindle a. 

A stop-valve ari'aiigeiiient ib shown (A) for cutting the supply of 
water from the " eprayer." The form and method of working this valw 
arrangement can be varied to snit the different circumBtances of haalage, 
road way B, etc. 

The water jiasseB along the hollow spindle throngli the liules ou llie 
rim of the boBs, and ib thrown by centrifugal force from tlie tips of tlic 
brigtle brush in the form of tine i-aiu or spray, the speed of cminion 
lieing in proportion to the rotative speed of the bnish. 

The tub now in use. with "sprayer," at Bcdheugh Colliery is c<tn- 
stnictcd to contain lOii gallons of water. 

The " sprayer" is geared two and a half times to one of the tab axle, 
und the diameter of tlie brush is 16 inches, the hole in the spindle is i 
inch diameter, and the bIx holes round the rim of the boss are \ inch each 
in diameter, 

With this quantity of water (100 gallons) it is found that l.iiniyarda 
of way, with a superticial area of 150,000 square tect, can be efRcientlj 
sprayed, the tub travelling at a speed of four miles per hour. 



Mr. .STBAVEh'sON said, the only question, to hif mind, seemed to be 
whether the quantity of water mentioned by Mr. Rol«on — ItMi gallons — 
was likely to Berve for a mile of niad ? Of course Mr. Rottsnti hiul had 
]ierBonal espericnce and could tell how far he had tented the iti)|<«mln8. 
Of the danger of duat he thought there need t>e no two opinions. 

Mr. RoBBON said, that at Redheugh one operation of the apparatus 
would thoroughly damp the duat. The wat«r in the tub liad alsolulely 
made an efficient spray for l.TTi) yards, making a distinct skin or cmting 
of water over the dust. Of course it would require three or four, or 
probably more, operations to thoroughly saturate the dust. The reenlts 
depended entirely on the temperature of the road and the quantity of 
duat present. 

The Pbesidknt — Has there been any opportunity of trying what 
effect an explosion has upon a surface operated upon by the ap|iaretDS ? 
An explosion might blow off the coating of dum)) coal, and set fWw Uie 
dry dnst lying underneath it when dispereud by the explosion. 

Mr. lioBSOX — Theru has been no experiment made in that way. 



lUSfUSlJlllS— Allf-IFKll .\T-V KOBHJN'S I'ATBNT SPHAYER. Idl 

The President — Is the npiftratiiB in use at aiiy colliery ? 

Mr. RoBSOK — Yes, it ia occaaionally in use on one haiiliigc road ot 
Redhcugli Colliery. 

The President — And regularly kueps the dust damp in the way 
mentioned ? 

Mr. RoBSOK — Yes, 

Mr. Stbavenson said, the roads could be gone over Bevc-ml times 
until thoroughly wet. 

Mr. Douglas — How oltcn has it been fonnd necessary to repeat the 
operation until the dust is saturated ? 

Mr, HoBsos — The practice has not yet been very extenBive. It would 
require in Redheugh Colliery, where the temperature ia not high, to run 
this Bpraycr along at least four timeit |ier day. The tnb is hung on to a 
g<;t and let go. 

Atr. Stkavenson said that one of the most perfect sprays he had seen 
was H high-presanrc spray uf water whidi impinged upon a very fine pin 
head. It was the bost spray he had seeu and was used to cuot tbe House 
of Commons. 

The President — Is it very probable that these very smnli holes might 
get stopped with any impurity in the water ? 

Professor Herschbl asked if Mr. Robson found the centrifngal force 
from tlie brush sufficient to drive the water with any special strength into 
small holes ? Was he able to raise the water to any height above the tub 
to reacli high places ? 

Mr. KoBSDN said, the boles in the machine were quarter-inch holes. 
It was not a question of the speed of emission from the holes, but of the 
water passing from the bristles of the brush. The water was thrown to a 
height of six feet from the bristles of the hrusli. the tub travelling at ihe 
average speed of four miles. 

The PiiESiDENT remarked that it seemed a very ingenious way of per- 
forming the ofwration, and that if he were working in a dusty pit he should 
prefer to have the dust well wetted instead of the air lieirig moistened. 

Mr. J. A. Rambay Haid that ii few months ago he had designed an 
apparatus for the same purpose as the one under discussion, Ijut be 
snbseiiuently heard that the primary part of the machine, wbiuh consisted 
of cranking the axle of one jiair of tbe wheels of the tub, had been intro- 
duced for sprinkling water some time before at a colliery in the eastern 
division of tbe county. Hia machine (Mr. Ramsay's) would throw about 
2j pints of water, either in the form of spray or in jets, for each turn of 
the cranked uxle, The apparatus worked submersed, and an ordinary tub, 
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liolding alKiut 100 gallons, would serve about 400 yards of way. For long 
distances several tubs could be made to serve into the one holding the 
apparatus. The discharge orifices could lie directed bo that the water 
would strike the roof or sides of the giilleries. He thought 'Sir. nobson's 
machine a very ingcuioiis oue, but his design would throw about four 
times more water per running yard than Mr. Roltson's would. He had 
prepared a paper and diagrams on the subject but as the apparatus had 
not Ijeen tried they were for the time not accepted by the Council ; since 
then, however, the test aud diagrams hod been published in one of the 
weekly technical papers, viz., The Collier;/ (iiiardiatt. 

The Pbesident proposed a vote of thanks to Mr. Robeon, which, 
seconded by Professor Mbrivale, was unanimously carried. 



The following paper, by Mr. E. Halse, on "The Occurrence of Man- 

ganese Ore in the Cambrian Rocks of Merionethshire," was read : — 



H4NRANESK ORE IS THK CAVnRlAl 



0.\ THE OCCURRENCE OF MANT-ANESE ORE IN THE 
CAMBRIAN ROCKS OF MERIONETHSHIRE. 



: BDWARD HALSK. A.R.S.M. 



The Cnmbrian rocks of Merionethshire are comprised in a broad nionnt-ain 
tract, forming an irregular rhomboid or oval, whnse longer axis from 
Barmouth in the south to within about one mile of Ffestiniog in the north 
covers seventeen miles and trends N. 19 degs. B. (true), and whoso 
shorter axis from Llandanwg, below Harlech, in the west to Rlinindr 
Mawddath, near Rhobell Fawr, in the east is tea miles long. 

CiEOLOaiCAL DESCRIPTION OF THE BOCKS. 

The area is shown on sheets 59 N.E. and "5 N.E. and S.E. of the 
Geological Snrvey. The roclfs, according to Sir Andrew Ramsay, "prin- 
cipally consist of coarse quartzite, greenish grey grits, the quartz grains 
being sometinies associated with inlersperscd gianulea of felspar. The 

rock has often a semi-crystal line asjject Occasionally the 

strata are coiiglumeratic, quartz, and more rarely felspathic pebbles, l>eing 

disacminatedin a gi-itty base Sometimes they arc purple 

and fine grained, and they are intermingled with occasional bands of 
greyish green and pnrple slates, which, especially tonards the lower part 
of the aeries, attain a considerable development."* Intruded among the 
lower beds are masses of porphyry, " formed of small granular crystals of 

quart:^ set in a compact blue felspatliic base The rocks in 

contact with them are altered, and the porphyries , . . pi-esent the 
appearance of rooks that have cooled and consolidated deep beneath the 
surface." * 

An immense number of trap ("greenstone") dykes traverse these 

rocks, mnuing in various directions. Some of them form lodes and lines 

of fenlt. While the intrusive porphyries run in a N.S. and N.E, (true) 

direction, the latter exceptional, the dykes and masses of greenstone mn 

• Qtotogn of Nortk Walti, ZaA cd., 1881, chap. 3. 
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E.W. and AV. of N. as well. In the neighbourhood of BFtrmoiith I 
prevaiiing direction is N.N.E., but, speaking generally of the area under 
coiisideratior., the more usual direction ts N.N.W. to N.W., while that of 

K.E. is exceptional. 
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N'ATUltK or THE DEPOSITS. 
Three manganese lodes are ahown in the one-inch (^logical map, 
passing from Barmouth northwards. One starts about three-quarters of 
a mile north of the town {sheet 53 N.E.), and, running in an unbroken 
line for altout two miles in an almost north and south (true) dinvtion. 
terminates one quarter of a mile south of the Oennaut Egryn brook (sheet 
75 S.E.). Two and a half miles further north, and a little to the west. 
another lode is shown running close to two cromlechs for nearly one 
mile. About half a mite still further north, and apparently on a line with 
the Barmouth vein, a third lode courses for nearly one mile alon^ the 
western side of Y-Foel-wen. These so-called lodee were worked 
superficially for black oxide of manganese from about 1835 to 1840, 
The ore was sent to Glasgow for the manufacture of bleaching powder, 
and fetched from 50a. to GOs. per ton at Barmouth.* The outcrop of tJie 
Barmoutik deposit can be traced f'*r two miles by means of these old 
workings. The latter are in no instance more than a few fathoms decpj 
the black oxide was found not to go down and the veins were at length 
abandoned. About fifteen months ago it was discovered that the deposits 
are really the outcrops of one and probably more beds of impnrc carbonaiv 
of manganese, which beds can be traced coming up to the surface at 
different points right away from Barmouth in the south to within two milen 
of Ffestiniog in the north ; in other words, as far as the Cambrian rocks 
theniselves, and right up to the junction of the Lower Silorian formation. 
It is only fair to mention, as pointed out by Dr. C. Lc Neve Foster,! l^^t 
although Sir Andrew Ramsay suffered the deposits to be marked down u 
lodes, they seemed to him "to be merely certain parts of softir and 
harder strata impregnated with oxide of manganese in the line of strikr, 
that is to say, at right angles to the dip of the Cambrian beds, bb shown 
by the arrows on the map."} 



• Kor this infonn&tion the writer U imkhtsd U 
Broa., Maiigaiieie Hurcluint*, Londoli. 

t Mangantt* filing in Merioaeihiliirt. — A ihort t*P^ )'<^ brTorc l^RiioU C 
(Oeologj). Britiib Auwiatiuu, Itirmiii^liiim, 18MI. 
Magatiut. 1887, p. 38. 

X Of. cil. c. B p. 66. 
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The fact that one or more exploitable beds of carbonatt' of mungancBe 
Wtat found to occur in the Cambriiin rocks of North WaleB, and are trace- 
I »ble for a length of seveiiteeu miles, is surely of great iiitcrcBt both from 
I » gcotogical and an economiciil point of view, and a close study of the 
libed cannot fkil to throw further light on the histoiy of these ancient rocks. 

An exploitable bed tif carbonate of rnangnnese (rhodocbrosiie or dial- 
Piogit«) is said to occur in the Upjjer Salraieu (C'anibrian) rocks of 
►Chevron, Belgium, but only a brief account of this dt'iiosit has aa yet 
I appeared.* 

POSITION OF THE DEl'OSITS. 

Plate XVI. is a map of the portion of the area taken from that of the 

lione-iiich Geological Survey, and eiiowing the chief outcro]*. For the 

p mapping of the latter the writer is indebted to Mr. H. S. Lancaster, 

manager to the Dyffiyn Mining Company, who has been most kind in 

giving information ou, and facilities for studying these interesting 

deposits. The writer believes some of the outcrops were traced and 

I marked down by Dr. Foster. 

Section No. 37 (sheet 75 8.E., etc.) of the Geological Survey (of a 
I portion of which Piute XVil. is a reduction) passes from Hai'lech through 
I Ehint^ Fawr, croasea the Ffestiniog and Dolgelly road, and then goes 
I' through the Silurian country to the east. The lino must pass throogh 
Ivarious portions of the beds, although such were not discovered at the 
[ time the survey was made. No faults arc shown along this section ; in 
I feet there is a marked absence of faults throughout the whole area. 

The question that naturally sugcests itself on looking at these various 
loQtcrops ia, (1) is there one bed, or (2) are there two or more ? 

(1.) — If there be but one bed, it is evident from an esamination of 
the dips that (a) the rocks are tn places greatly contorted, or (&) the bed 
has been laulted at least once. 

The outcrops east and west of Llyn Gwmmynach (Plate XVI.) are 
I clearly on one and the same bed, for they dip in opposite directions, and 
1 the Merioneth anticlinal passes between them and close to the lake. The 
I outcrop again at Upper Moelft-e dips east, and has, the writer uuder- 
I stands, been traced by Dr. Foster, alongside the dingle, up to and beyond 
I Llyn Llawch, and shown to be identical with the outcrop west of Llyn 
L Owmmynach j the rocks then clearly form & synclinal between these two 
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outcrops. Agnin, according to section 37, nnd the arrows on the map. 
there iE & amallor anticlinal between the Moelfre and Artro mines, and 
these outcrops, therefore, are no doubt portions of one and the same bed, 

(n.) — The horizontal aections published by the Geological Survey do 
not show any prreat contortions, nothing, for instance, at all resembliiij; 
those of the Cambrian rocks of Caernarvonshire; and although there is 
in places evidence of no mean bending, the general average dip of the 
outcrops is too low — being only about 35 dcgs. — to uceouut for their 
present eondilion through contortion merely. 

(b.) — There must at least l» one lai^e fault. A glance at the map 
will show that the outcrop of the Moelfre mine is moat probably a con- 
tinuation of that at Cwra-y-afon, two miles further north; and that the 
Upper Mdelfre, Y-Foel-wen, and Cwm Byclian outcrojis are. portions of 
one and the same lied. The dip of all these outcrops is to the eaat; 
therefore, if they arc all parts of ono and the same bed, there must be a 
north and south fault running a little west of Moelfre and Y-FiicI-wcn 
for at least four and a half miles, and throwing the strata down to llic 
vest abont 880 yards. No cvideui^ of such a fault hae as yet been dia- 
covercd. This being so, and until positive evidence of sncli n fanll be 
forthcoming, it may be as well to refer to 

(2.)— Mr. Lancaster, the manager of the chief mines, who ha:) from the 
first been of the opinion that there are at least two beds of ore, mainly 
because (n) of t!ie difference in the proportions of the constituenta in dif- 
ferent places, and (6) of the varying thickness of the overlying blue 
banded rock and chloritic schist. Thc«e reasons alone are not sufHcicnt to 
dispose of the view that there may be ijut one bed, for over such a large 
area such variations may be expected to occur, A stronger and addilional 
reason is the marked absence of faults in the area nnder ronsideratioo. 
Plate XVIII., Pig. 1, is a horizontal section showing the portions of the 
ontcrops west of Upper Moelfre — the dips corresponding to those shown on 
the Geological Survey section (Plat« XVII.) — which either have acluullj 
been proved to cross the section, or which must do so at or near tho 
points marked down. The dotted lines west of Artro are intended to 
indicate the probable contortion of the beds «f that i»rtion of the artii. 
If this view be correct, there are two beds from five to six hnudrvd yards 
ajart, the upper one of which correspomU to the Llyn Cwnimynacb 
Diphnys, Hafodty, Upper Moclfri-, Y-Foel-wtn, Cwm Bychan. Llyn 
Ciddew Mawr, and Harlech oulcropH ; and tlie lower to the Moelfie, 
Cwm-y-afon, Artro, and minor onurof* between Harlech and Artro. 
Aa a matter of fact, Mr, Lancaster infuiuis the writer tliat the "Upper 
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Moelfre and Hiirlech deposits liave many (.-Larttcteristica in tommon," and 
)ie looks upoa the above esjilanatioii as a vtrj likuly solatioii of tlio 
matter. 

IJESCRIPTION OK THK DKPOSITS. 

Scverftl of tiie more important outcrops weic examined by the writer 
Inst antiimn, and will be described going from Harlech caBtwni-ds, 

HtirUch Mine. — Abont one mile from Harledi, along the tnrupite 
road going nortlnvard, the bed is seen to cmp out uu the eitat side of the 
road. Several galleries were driven into the aeam, and it was actively 
exploited for about twelvo months. The bed at the mouth of one gallery 
wag fouud to diji from th degs. to ao degs. E. Elsewhere, a vem of 
spar four feet wide, and striking N. 30 degs. W.,* cuts through the bed 
and strata, and a fault running N. IS degs, E. throws the bed down 
twelve feet to the west. Plate XVIII., Fig. 2, is the vertical section 
seen at the above gallery. The bed of ore is a little over one foot thick. 
Immediately below it is a thin baud of quartzite, probably metamorphoBed 
grit ; below that is the floor proper, consisting of grit of medium grain. 
Abovti,the bed is chloritic schist, scattered throughout with magnetite 
and crystals of pyrites. This schist, especially near the surface, is de- 
composed to a shale. Above the band of chloritic schist is the roof 
proper, consisting of about two feet of a very hard scliiatosc rock, termed 
"bluestone" by the miners. It is usually of a slatfi-blue colour, and 
Btreaked with white layers beaprmkled with iron pyrites. These white 
layers effervesce in hydrochloric acid, and give a strong manfjancse K- 
actiou before the blowpipe. The whole band of ruck is SL-attered through- 
out with flakes of mica and magnetite, and probably eoutaius us well both 
i^uarta and felB|iar. The magnetite is sometimes plainly visible to the 
naked eye, but usually it can only be properly seen with a lens. Certain 
layers are so pleutiftdly besprinkled with this mineral as to have a reddish 
appearance. These remarks apply generally ti. the bluestone wherever it 
occurs, but, of course, the above characters vary at different points. It is 
always found above the ore-hed, except, of course, in casus of reversal, 
bat the thickness varies a. good deal. The bluestone has been found to 
contain from eight to ten per cent, of metallic mangaupse. The man- 
ganese is probably present as carbonate in the white streaks. 

At Harlech the ore immediately below the chloritic schist is greenish, 
brittle, and of shaly appearance ; below that the ore is hard and of a pre- 
vailing chocolate brown colour. Specimens of ore taken from the mine 
are seen to lie formed of uniform layers, having grey, yellowish white, 
greenish, and chocolate brown coluuiis. 

* Thu n-adiuga uru mtigiiutic, tSHti, iiiiluos otUt^rwiH' stated. 
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The mine is one mile from the Harlecli .Station on the Catnbriiia 
coast-hue. The coat of carriage ia niiicpcnce per ton. Here 15 cubic 
feet of ore equal 1 ton. The greatest profit obtained fi-oia these workings 
was about sixpence i>er ton. The bed being faulted, and the ore of low 
grade (averaging only 27 per cent, metal), and the rock proving rery 
hard, the mine is now (March, 1^187) Iteing stopped, 

The bed, being of moderate dip and tliicknesH, is worked in the 
ordinary manner of bedded deposits. On account of tlie hardueas of the 
roof the workings arc kept low. A prop ia put in here and there to keep 
the nxtf up, and the workiugs are jiacked with the rock from the roof 
wherever possible. These remarks apply to the other esploitaliouB, with 
the exception of that at Hafodty. 

The beds of rock by the side of the highroad south of the mine dip 
east from 14 degs. to 10 degs. The main vertical joints run frou 
N.N.E. to N.X.W., and dip from Hi degs. W. to 85 degs. R Minor 
jointB run N. 35 dega. K. dipping E., and here and there cutting the rock 
up into rhombohedral -shaped pieces. The ore-bed, tspccially near Uio 
surface, often bi'eaka up into airailarly shajted fragments (see Plate XIX.. 
Fig- 4), and the minor joints are Hometimes filled with en inch or no of 
massive (piartK. Xear the surface the ore ia oxidised to a great extent. 

Ariro Mine. — The diji here is only 13 degs. B, A glance at Plate 
XVIII. will show tb»t this deposit forms a shallow basin, and that farther 
west it must cro]i up with an opposite dip. The bed ia nut lault«d like 
the Harlech deposit, but it freiguently takes a roll downwards and upwards 
for a foot or so in vertiod extent. Plate XVIII., Fig. 3, shows thcavcmgo 
section at this mine according to Mr, Lancaster. The blueetone is here 
veiy thick and the chloritic schiat ia absent. The ore is irregular in 
ijuality in different jxiintA. The thickness varies from 8 lo 18 inches. 
The floor is grit. Near the surface the ore is dei-omposed to dark broH-n 
hydrated oxide of manganese having a dull metallic lustre, or Lo yellow 
oclire, with a coating of the same mineral. The ore, where Diideco&tpuwd, 
consists of iinifonn layers huviug grey, yellowish white, green, and grcvntiJi 
brown coluurs, the prcdoraiiiuting tint being grey. Some specimen* of 
ore ore well besprinkled with rather lai^e cubical cryatals of iron pyriu», 
and also show quarts ruuning across the layers. 

The coat of cartage ia 2s. 3d. per ton, and the ore is worth alxiut 16*. 
per ton at tlie Llanbcdr Station. 

Motl/Tf Mint. — The bed here ia remarkable for it« contortions, ii^harp 
folds occur every two or tliruc yiuda, and otton at eveir two or three feet. 
Figs. U and 5, Plate XIX., show contortioua swu by the wiitcr cluw to 
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the month of two of the galleries. In one, blackisli manganiferoiis ehalc 
appearE to replace chloritic schiat, and there la a thin band of the latter 
below. Hand epeci mens can be picked up exhibiting very abrnptbeudings. 
Figa. 1 and 2 are diagrams of two of which Bectinna have ixxn cut. The 
originals must be seen in (irder to appreciate their great deh'cacy of lines 
and tints. Vejy much contorted specimens show alternate layera having 
grey, greenish, yellowish grey, and chocolate brown colours (latter [ire- 
dominating — Fig. I). One large specimen was coloured yellowish grey 
and chocolate brown. In another {Vi^. 2) the colnnra were greenish 
yellow, dark grey, greenish grey (predominating), and chocolate brown 
(rare). In another, light grey (predominating) and j'cllowish grey. Iron 
pyrites in small cubes are scattered through the ore. Fig. 4, Plate XVIII., 
is a vertical section seen at one |>uint. The little band of grit in the ore 
itself is stained black above. Tlie ore is a good deal oxidised and irregular, 
and does not break into rhombohedral pieces so readily as elsewhere. 
Quartz is common, vanning across the ore layers. The ore contains i^ 
per cent, of iron. 

Barmouth. — The outerop of tlie upper or Hafodty bed can be traced 
in a southerly direction right away to the sea at Barmouth. A little 
working has been done on the l*d in the cliff at the back of the town. 
Here the bed dips from 26 degs. Ui 30 dega. S.S.E., and ia from a to 
15 incliea thick, with a floor of greasy greenish beds (chloritic schist), 
and a roof of greenish coloured rock (? bluestone). The bed is in places 
lolled like the Httrlcch deposit, and is a good deal oxidised. 

Hafodty Mine. — Above Barmouth the beds are contorted, bnt not so 
much so as at Moelfre. The thickness varies a good deal. In one place it 
was 19 inches, while in another, where greatly folded, 1 2 inches. The dip 
also varies considerably; the average is high, being about 60 degs. K. 
(which will account for the outcrop being taken for the back of a lode) j in 
BomeplaceBitis75 degs., while in others it is as low as 30 degs., horizontal, 
or ei^en tnrned right over. The ore is usually of a light brown colour, 
ivnd of very uniform quality. The percentage of manganese varies from 
80 to 32, and that of silica from 18 to 19. As might be expected where 
the mauganese is high the silica is low, and rke versa. The richest ore 
is where the bed is thinnest, or in other words, where moat bent or com- 
pressed. Fig. 5, Plate XVIIL, shows the aver^;^ section of this deposit 
according to Mr. Laucaater. The band of chloritic schist varies from 1 
to 6 inches, and that of the ore from 18 to 20 inches. There is some* 
1 times a thin layer of chloritic sdiist between the ore-lwd and the grit 

I floor. The roof very much resembles the Artro roof. The best ore 



confiists of jellowish white, liglit vellowiBh brown, and rosy or slifrhtlj 
purple coloured layers, light yeilowiali brown predominating; vbere 
contorted, of dark grey, greenisb, and light yeltowiBb brown colonrcd 
layers, dark grey predominating. 

The ore is oxidised, eapeeially neai- the surface, to dull brownish black, 
and comparatively soft pieces, with unchangedore(BeePlutcXtX., Fig. 4), 
or generally yellow oc.hre in the centre. The outer coating, often 
glistening, quite black, and comparatively hard, fomis a strong contrast 
to the latter. Near the ochre the oaC«r black coattug is yellowish and 
Boftcr. Much of the ore near the surface breaks up into rhorabohedrat 
pieces. One specimen, measuring 2 by Ij inclica, with an outer black 
coating three-tenths of an inch thick, shows qnart?. Tcins parallel with 
the longer sides. The angle at two opjiosite edges is 70 degs., bat it 
yaries a good deal. Another si«cimeu, measuring two by sixteen-tenth 
inches, has an hydmted coating from Ihrec-tcnths to between three and 
four-tenths of an inch thick. Given moisture and exposure to the air the 
ore speedily oiidises ; that in the heaps left by former workers is now 
oxidised throughout. 

The dip being high, this outcrop is worked in the manner of a lode — 
the ground is regularly stoped away. It is kept op with posts and slafas, 
and, here and then', wliere the bed is thin, the gronud is loft whole. 
Heveral galleries hare been driven mio and along the \kiI, which, 
measured vertically, are very near together. Presumably, the bed U 
worked in this way in order to win the mineral as rapidly ns pomible. 
Ah the ground ri>>es northward, and the outcrops extend for a long 
distance in that direction, it was found necessary la lay down Kvera) 
eliort self-acting planes (jtg-brows) to bring tlio ore down to a lower 
level. It if* pro]Mi8i''l to put down a wire tramway from the mine ocron 
the hilly luid exceedingly rough gronnd to Barmouth. Mr. I^iancaater, 
tho manager, has planned a scheme for this purpose, which is ealcnlated 
to <-ost only jEISO per mile. 

Here 10 cubic feet of ore ei|nal 1 ton in weight. The ore, when 
calcined, yields 34 per cent, of raet«l. One fault fa downthrow) ha> 
Itccn fonnd having a horizontal (W.) diA]ilucGmcnt of almut :;<i yarda, Biid 
a vertical otu' of 7 yards. 'J'ho cartage is atiout S^. per ton. The on* ia 
worth alnnt itiis. [ler ton f.o.b. at Bnrmonth. 

Cirm Bijehnn. — The writer did not examine the Upper MoeUVe. 
Y-Foel-wcn, and f'win Bychan outcro]*. lie lixiked for (he latter, Imt 
owing to ft heaiy mist, was unable to find it, bnl Mr. l.iincaster toid 
him the bed there is live feet thick, bnt contained only 19 per ocoL of 
metal.andnsit is 6^ mileofrom the nearest station, it will not pay to work. 
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Lli/n Vidtlew JIawr. — This ouUirop is aUjut Lwo Jnilea further north. 
A line joiuing it with tlie Y-Foel-weii and l.'ivjn Byctian nut«rop8 passes 
about N. !) degs, E. Ctruej, and this may be talieii as the average strike 
of the bed. The ore-bed, at the point chosen for examination, appeared 
to course iibont N.E. and to dip N.W. 27 degH. It is from 12 to 15 
inches thick, and is intersected by cleavage planes which run N. and S. 
The chief joints run N.N.E, and dip 78 degs. S.E. 

The ore, in colour and apitearance, is similar to the Artro on. There 
ore two inches of greenish grey ore at the top of the bed. The main 
jjT'rtion consists of from to 7 inches of ore of a chocolate brown colour. 
Jnunediatcly beluw the bed there is chloritic schist, plentifully besprinkled 
"With hirge crystals of iron pyrites. Directly above there are two inches 
of rely hard rock (? grit), and above that the rock is moderately hard, 
Incoming shaly, greener in c-olour, and lees hard near the surface. The 
dip of the beds at tlie lake is 27^ degs. S.W., and south of the lake 
^7 degs. N.W. 

Hendrfeerriij. — Still further north on the ITendreoerrig farm, and 
close to where the Cambrian dip under the Silurian rocks, there appeared 
to be a slight exposure of the same bed which dipped 36 degs. W., and 
ran N.W.. but the section was somewhat confused aud the thickness 
uncertain. At the writer's suggestion, this was further opened into, and 
lie lielievea that the bed has since been exposed, and proved to be fmm 2 
tx) 3 feet thick. This outcrop occurs in the rocks on the north side of the 
Single, and close to the banks of the stream which for a long way ionaa 
the southern boundary of the Hendrecerrig and Aberdeunant farms. In 
the rocks above this poiut there arc broivuish white laycre of what appears 
to be carbonate of manganese,* alternating witli bands of a aehistoac rook 
(? lihicstone), dipping W. 30 degs. The layers of ore are from IJ to 
2 inches and loss thick, while the hands of rock between are from 2 to 2 J 
inches thick, and they appear to be traceable thi'ough a, thickness of rock 
ranging from 2j to 5, and probably more, feet thick. Cleavage planes 
are visible, dipping at a high angle in the bands of rock, while in the 
bands of ore these planes are vertical, indicatiug that the latter were bent 
or refracted when passing through the harder layere. The ore is scattered 
throughout with small crystals of iron pyrites and magnetite. The main 
joints of the rocks here dip 76 degs. E., and ruu nearly N.S. 

Diphwys. — Mr, Lancaster states that the ore bed is here 15 inches 
thick. The roof, consisting of the usual bluestone. is '3^ feet thick, 
• Tlie Isjera effervem» in lijjrwlilorie ncid, and (five a uaiigBiieae rttction before 
tbg blowpipe. 
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and between the bed and the grit floor there are 6 inches of chloritic 
schist, containing; mundic, etc., but this rock is occusionally absent. 
The ore assays 31 and 32 per cent, of metal, hence it is richer than at 
Hafodty. The Ijcd is regular in Btratifitsition, and dips W, 30 degs. 
It has been found running north from Diphwys Monntuia, passing Cefti 
Olwydd, three miles west of Trawsfynydd, as far as Maentwrog (sheet 
75 N.E.). The ore at Llyn Ownimynach is said to be purplish in colour. 

In the table on the opposite page the different outcrops are compared 
with each other, and with the analogous Beleian deposit. 

Speaking generally, the richness of tho ore declines westwards and 
northwards. Between Diphwya and Harlech the loss is six, and between 
Uafudty and Cwm Bychan twelve unite. 

Xot taking into account ilie outcrop at Owm Byclian, whure the thick- 
ness is exceptional, and that at Ilendreuurrig, where it has not tieen 
veritied, the average width of the upper l)ed seems to be abont lii inches 
wliilc that of the lower in li inches, and the average pei'centage of man- 
ganese of the former is SO while that of tiie latter is 26^. The colour of 
the ore varies a good deal from point to point, but. speaking very 
generally, while the prevailing colour of the upper bed is brown, that of 
the loiver appears to be grey. In both Ixds blucstone invariably occurs 
alujvc and grit below tho seam. The varintioii in the thickness of ihe 
roof and floor proper, and tho oucasioual apjiearanee and disappearance 
of biinds of chloritic schist, have already Wen pointed out ; but it is 
noticeable that at Moelfre, where the contortion baa been greatest, the 
chloritic schist is thickest and the blnestone thinnest, while at Artro, 
where the stratification is fairly regular, no chloritic scliist is present, and 
the binestone is at its greatest width. It would si^cm, as one raiglit have 
expected, that the greatest amount of metaniorphism coincides with the 
greatest amount of contortion. 



COMPOSITION Of THE OilE. 

Thanks to the court-eay of Mr. Lancaster, the writer is able to give 
a complete analysis of one of the lower class ores, made, he believes, by 
Mr, Holgat«, analyst to the DyfFryn Mining Company. In the table on 
p^c 114. this analysis is compared with that of two specimens of the 
Belgian ore. 

Tho Merionethshire ore effervesces pretty briskly in dilute hydro- 
chloric acid, and gives a strong manganese reaction before the blowpijje. 
It is low in phosphorus and ii'on, high in siliea and alumina, and only 
moderately rich in manganese, while the Belgian mineral is iiigh in 
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phosphorufc silica, and iron, low in ainmina, and less rich in mangnneee 
thau the Welsh ore. The specific gravity of tlie 1aLt«r (from Hafodty) 
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If the whole of the carbonic acid present in the Welsh ore is taken ap 
by protoxide of inangaiiese, it contains SS^ per cent, of the carbonate i 
bnt doubtlcHS there are prescDt several units per cent, ofiron, magnesiiUDt 
and calciain carbonates. Mr. Holgatc finds tlioro is 4 per cent, of 
silicate of mungauese in the ore, the rcinaiaiii}! protoxide and peroxide 
are probably combined together. 

The ore is clearly a mechunieal mtsture. and s(,vm» to be made n|t ol 
alxtut — 

!I0 per miiU carbuiiaLv of mangaDcic, 
4 ,. filiciitf of maugauoM. 
40 „ oiidci of uuuigaiiew, iron ai oilde (inagtieUt*), 
i-arlK>nut«, and futphidv [irou pjrritei). map 
nonum carbanatr, etc., and fm liUca. 
38 .. cU;. 
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If the whole of the rarbonic acid in the Hulgian ore is combined with 
protoxide of manganese, it contains 33^ jwr cent, of the ciirboiiate. 
Hence the curioiu fact appcara. that Ixith these dopoeits contain abnnt 
the same quantity of the latter mineml. 

wnHKINi; COST AND itL'Tl'UT- 
The grounJ is not by the ywrd, llie average piice being 358., but of 
(Xjurse it ^-ariefl much. The writer is unable to give any figures with 
regard to the cost of getting. As the beds of ore are of only moderate 
thickness and quality, and as the ground bus proved to be of very atuh- 
bom nature, tlic margin for profit can only be a raodenit« one. 

Ij8Bt autumn the Dyffryn Mining Company's output was as follows : — 
The Uarlecli miiiu yielded uliont 100 turn per w«ek. 

Th« Artru mine ,, 130 „ 

The Hoelfre tuitii.- 70 „ 

The Hmfodty mine ,. 100 .. 

or a total of 4uii tons per week. Although the Harlech mine is being 
stopped this output will not be diminished, ae the Diphwys deposit, which 
has only very recently been opened out, supplies the smelting works with 
100 tons weekly. The manager believes he Ciiii double the above outpnt. 
Tbe writer baa no figures relating to the output of the Merionethshire 
Manganese Com|)any, who are working tlie chief remaining sette, but it 
probably does not exceed 100 tons per week. 

TREATMENT. 

The ore is calcined, and then smelted in ii blast furnace with iron and 
a richer class of manganese ores, so aa to produce an alloy between 
spiegeleiseo and ferromanganese, and which, containing 45 per cent, of 
manganese, is known in the market as "forty-five." It is mainly 
exported to America, and used in steel industries. 

ORIGIN OF THE BEDS. 
Whether tiie beds were foimed on the bottom of the old Cambrian 
sea,* on that of a large lake, or below peat bogs f of great extent — and the 
former supposition seems to be the more probable — the writer is inclined 
to regard them as having had, directly or indirectly, an organic origin, 
notwithstanding that the evidences of the existence of life daring the 

• Compare Maagaunc in Ike Sea, A. H. Chureh in Miiaratogieal Magatint. 
TuL I., pp. 50.53. 

f At Olendre, in the County of Clnre, Ireland, diallo^tc {carbonate of manguiese) 
{imn* a Ujcr, two iuches thick, bcbw a bog, and has a jellnwiih gre; polour.— 5ce 
Dana, Sgtttm of Mineralogg. 
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de]X)8ition of this portion of the Oamhrian formation am hut dtight.* 
The ore was duposited entirely as carbonate, or partly as carbonate and 
partly as hjdrated oxide, together with clay, sand, and other impurities. 
The presence of silicate of manganese and of free oxidea in the ore ehoirs 
that the lieda have undergone a oerlain amount of change since theywtpc 
formed on the am bottom. 

There ih evidence that the beds, after having been formed, consolidated 
and elevated &r above sea-level, were subjected to great pressure, actinf^ 
mainly in an east and west direction. The result has been contortion — 
more plainly visible in some places than in others — and a certain amount 
of mctumorphism. 

As the ^nera! trend of the cleav^e in this area is identical witb 
that of the Oambrinn rorks of (.'aeruarvonBhire, the same causes may 
have produced liotli ; 1int iu the latter county, tiie pressure was sliur|>er 
or more prolonged, producing {greater contortion, and more perfect slates. 



Since writing the above, Mr. Iiancaster has sent the section given on the 
next page, occurring where the uppir bed has l)een bared on the side of n 
valley, about one mile from the Hafodty mine, Here a distinct bund of 
ore occnra above tlie ordinary bed. and scpantted from it by five lecl oF 
grit and blnestone. The upper tliin layer is highly siliceous, but the 
lower one is of good quality. There are no rolls at this place, and tbe 
stratificatioD in the immediate \'icinity is comparatively regular. Ihlr. 
Lancaster has seen the same thing at Moclfre. but there the intcrlwddcd 
rook is grit, and only from !t to 4 inches thick. The occurrence of tbin 
layers of manganese ore in the schistose rock of Uendreounig, and in 
the Mueetone has already been noticod. The writer thinks it highly 
probable that a carelbl examination will slioW tliat n g<<od thickncM of 
the Cambrian rocks is manganif^rous in tliis sense. It is not unlikely 
that the purple colouring of certain of the slat«s and grits of this artm 
is due to the presence in them of manganese. 



The PRKamKNT — Are the mines being worked ? 

Professor Lbboub — Ye«, five or six mines have been lor scvcnil yeiu«. 

The PitKHiDENT— It is to be hope<l that all geologists are ftally uware 

■ " Kxuvjit uinelidc tnclu mai boring*, no fuaaili h>vc jd lic«n oliMnnl In thr 
C'Mobriau <trmt> nl Meriniivtiubire." — Sir Auilnw Hiiuiwv, up. cit, p. SO. 
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of the gi'eat inconvenience it would be to the world if its manganese 
BDppiies failed, for then there would be no bleaching powder, and very 
little Beseemer steel. 

Professor Lebour — Manganese Ims been found, not veij long ago, 
at Riding Mill, bnt the octiirrence has not been cxnniiiied very carefullj. 

The President moved a vote of thanks to Mr. Halse for his paper, 
whicJi was seconded by Professor Lebour, and nnanimonsly passed. 



The following paper wus announced to bo open for discuBsion : — 
" Notes on the Coal-Measures of Catalonia, Spain," by Professor Lebour. 

Mr. John Makley said, he understood that the object of Professor 
Ijebonr in reading the paper was, to a certaiu extent, to identify the 
geolf^cal position or the continnatiou of the Catalonia coal-field with 
that of the Astnrias, and he (Mr. Marley) thought probably his own 
experience in the north part of Spain, as well as thnt of his son, Mr. J. 



Ill* 



;L'8SI0N — COAI.-MEA8URKS OK CATAIXJNIA, SPAIN, 



W. Marlcy, who had been then; npwarda of nyeiir, in connection with the 
San Cebrian Coal Mines and Railway in the Province of Paleiicta, might 
perhaps help ti) clear np this point. He was sorry Proiessor Lelwur had 
not srivcr. the luBtitutc a better geological plan in connection with Spotn 
than he liad done. The Catalonia coal-field was some fifty miles norib 
of Barcelona. Professor Lebour seemed to have omitted the coal-Belds 
which are in the Province of Palencia. In that province, for U|tward8 of 
twelve years, the Barrnela coal-field had been connected by a branch 
railway with the Noithern Railway of Spain nmning from Saiitander to 
Madrid, and subsequent to this connection the Northern Railway of S|!ain 
was BQpplicd ivith the hnlk of their briquettes from this mine. The 
Barrnela colliciy, which lie visited, supplied 350 tons of coal per day ; 
he was going to say " working day," but the working day was during the 
whole of the week, including Sunday, the only holidays being the saint*' 
days. He would say IfiD.OUO tons per year, lliis would show that it 
was a very im|inrtant roal-field. This coal-field geologically agreed with 
the Catalonia coal-field. The Coal-Measnres generally were lying at lui 
angle of from 40 to 50, and even up to DO degrees, and were giiiiemlly, or 
at least frequently, covered with triaa, not conformable. So fur as hi« 
son and himself had Iwen able to identify them they were of the true 
Coal -Measures. In addition to the Barrnela, there was another colliery 
at OriK), near thereto, which nsed to lie under a separate ownerBlu[>, bal 
which had now been puR-hased by ihu Xorthem Railway of 8pain. 
Immediately below the Coiil-AIeasures were the mountain limcatoneR. 
lying conformably, tind connidernbly fnrther lelow was the Devoniiin. 
The Catalonia, Bui^oa, and lifou coid-fidik mentioiie<l by I'rofcceor 
LetKiiir, were all on the south side of the Cantubrian Mountains. Ttien* 
was no doulit in his (Mr. Marlcy's) mind whatever that lliey wire pnM.ti- 
cftlly and geologically n eontiunoiis coal fic-ld on the south aide of the 
Cantabrians, and could \k identified geologically niih the Asttirias field on 
the north side of the Cantabrians. Tliis seemed to !« the puint wfaidi 
Professor Ixrlfnnrdesircd to have somewhat strengthonetl. lie euumerated 
the coal-fields, which were divided by the Cantubrian moiinUdD* w 
follows:— San Cebrian, Barrnela. Orlio. It might be considered this wb« 
A continnonn line from Catalonia to the Afturias, and was, he had no 
doubt, geologically the siuiie both uu the nonh and stjutb of tlif Canlnb- 
rians. Pmfewtr Lebour hod given some information as to the fitting 
np of some of the Catalonian collieries. Sinoe the Barniela mines lutd 
been connected with the main railway, the owneia had gone to oo&aider- 
able upense iu fitting np the shaft. Alihoitgh the lvhI waa [irindiMllj' 
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worked from adits and levels from the mountain sides, the owners have 
proved 000 metres of vertical height in the eoal seams, and had sunk s 
ahaft, which was descended by a sort of winding staircase for at least a 
depth of 40 metres below the surface for the access of workmen. Prior 
to Madrid being connected with the Barraela coal-field by railway, these 
coals were carted 25 milefl to Alar de Rey, carried from there to Valadalid 
by canal, 80 miles, and carted from Valadalid to Miidrid, 150 miles, or a 
total diatance of 255 milea. At Orbo, althongh they nsed to draw the 
coal by sliarts, they had spent something like £10,000 in constructing a 
grand underground canal about n mile and a quarter long, viz., 2,000 
metres. He had tried to get the Spanish gentleman (Sefior Don 
Mariano Zuazhabar) who had charge of the mine to write a paper for 
this Institute; it was still possible that he would. While in many 
diings, and in ojachinery, they are behind England, they are very clever 
in other things. The underground canal he had allndcd to had simplified 
very much the obtaining of access between the coal mines and the lino of 
main railnay. By this underground canal they bring the coal out in 
barges (containing the pit tubs), carrying about 13 tons at a time, by an 
endless wire rope, at a speed of one metre per second. The dimensions 
snd shape of the canal tunnel are as follows : — 
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DISOUSSION — MOnOaBTS OF THE BABTH'S CRD8T. 



Professor Lebodb said, ho had been very pleased to listen to Mr. 

Marley'a remarks, and to hear that he shared his (Professor Lebonr's) 
view that the Catulonian coal-fields — there were two — were most prohabljr 
a contiauatioa of the coal-fields which he on the sonthem side of the 
Cantabrian Mountains. The Astnrias coal-field proper, on the north side 
of the range, were probably more closely related to those httle patches of 
Coal-MeasureB which were met with oa the north aide of the Pyrenees, 
in Southern France. There were half a dozen epots on the eastcni side 
of the Pyrenees where Coal-McasnTcs had been proved, and many other 
spots where Coal-Mcasurea might he proved in time. They were patches 
only, and ecparated from each other hy spaces formed of old rocks. The 
qu^tion was to decide how for this barren rock extended, and how far 
the Coal- Measures extended. So mnch of the known Coal-Measores, as 
he showed hy the dingrams illustrating his paper, were covered nncon- 
formably hy newer rocks, that it was all bnt certain that a (rrcat deal were 
covered np by auch beds, and could scarcely bo discovered by mere snr&ce 
exploration at present. A string of other coal-fielda might be disooTored, 
which would be fresh links between the Western coal-field and those of 
Catalonia. 

Mr. Uarlgt said, he alluded not so much to the Burgos coal-fieU, 
which he considered very small, aa to the San Cebrian, Barrnela, and 
Orbo coal-field in Palcncia. 

Professor Lebol'b said he might add that he had lately given to 
the hbrary of the Institute a Spanish work in which the coal-fielda were 
described very fairly ; but the Catalonian field was scarcely described. 

Mr. Maiu.ky — The coal-field of the province of Palencia ia Doi 
mentioned in Professor Lebonr's paper. 

Professor Lebodu said, he did not guarantee the information in the 
book. 



The following paper was then announced to be open for discuffiiotit — 
" An Account of Experiments in France upon the possible coDnectioa 
between Movements of the Earth's Crust and the issues of Qaaea in 
Mines," by M. Walton Brown. 

Mr. Walto:4 Buowh said, ho had nothing to add to his paper. Somo 
experiments had been made at Marsden with the apparatns, which 
ahowcd that earth disturbances did take place in that district. Ia 
November last a number of movemeuts ; some in Docefflber and Janouy t 
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veiy nnineroas movemeDts during the time of the earthqncikes in the 
south of France in February ; and u few in March, April and May. 
Sometimes there were tremors going on continuouBly for weeks. 

The Presidest — While the earthquakes were going on in the Riviera 
were there movementB? 

Mr, Walton Brown — Yes. Unfortunately there had been no gaa 
tests made in the mine to see whether there was aoy connection between 
the seiamic motions and the presence of gas. This was owing to the 
difficnlty of getting a gas tester. 

The Pebsident — What ia meant by a gas tester ? A measure of the 
preasnre or quantity ? 

Mr. Walton Bbows — A measure of the percentage of gas in the air 
of the pit. 

Mr. Tbeo. Wood Bunnino said, Mr. Corbett had informed him 
that be was carrying on a still more enlarged scries of experimcDta at 
his colliery than those he had pabliahed in Vol. XXXII. , as to the action 
of gases in the goaf, the results of which he would bring before the 
Institute in due lime. It would be advisable for Mr. Brown to be in 
communication with that gentleman, for very likely the experiments he 
was matdng with gases would elucidate many phenomena which the 
experiments with the seismograph at Marsden might record. 






The next paper open for discussion was " On the System of Working 
Ironstone at Lompsey by Hydraulic nrills." by Mr. A. L. Steavenson. 

Mr. Steatenson said, one of the latest day's work he had to record 
was 88 holes bored and fired in 8 hoars, bringing down over 200 tons. 

The President — Can any gentleman beat this, that is the question ? 



The following paper was also open for discussion : — " On Secnritfi, i 
New Blasting Compound," by Mr. S. B. Coxon. 

The Secretary thonght it was the wish of Mr. Coson to postpon* 
the discussion, bo would not say ti'tw die, but for some time. 
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GEXEUAL MKETINO, HKLl) IN THK TIIKATKK OF TIIK NEWCASTLK- 
UPOX-TYXE KOYAL MINlN(i, EXdlNKEKIXlJ, AXI) IXDUSTIUAL 
KXUIBITIOX. 



SATURDAY, JUNE 11th, 1887. 



SIK LOWTHIAN BELL, Bvrt., President, in the Chair. 



The Secretary read the minutes of the last meeting, and reported 
the Proc<jedings of the Council. 

The following gentlemen were elected, having been previously 
nominated : — 

Associate Members — 

Mr. P. H. Edwards, Little Benton, Newcastle-upon-Tyne. 
Mr. Eustace Smith, Wire Rope Manufacturer and Shipbuilder, NowcaAtle-uiH)u- 
Tyne. 



The balloting list for the Election of Officers in August was sub- 
mitted to the meeting in accordance with Bje-Law 21. 

Mr. George May conducted the members over the Haulage Depart- 
ment of the Exhibition and explained in detail the different systems 
there shown in oi^eration. 



The subject of Haulage is considered so important that it has been 
decided to publish a full illustrated description of the methods on view 
at the Exhibition, which will be issued in a subsequent part. 



VOL XXXVI.-1H87 



PROCEEDINGS. 



nSCKPTIOX OF VISITOliS IN THK WdOl) HKMUltlAl. HALL MV THE 
PRESIDENT (S[|[ I.OWrHIAN' l(ELL), THE MAYOR (SIR UENJAMIN 
BKllWNE), MU. J. OAULIHH (I'ltKSLDliST UV TUK KXHIBJTION 
EXECUTIVE COMMITTEE), A.\l) UTILKII MKMllEltS Of THE 
IXSTITUTK ANU CITV COtNClL, 



Sir LowTHiAS Bell said lie had expected a number of Chinese to be 
present, and that accounted for the slight delay which had been experi- 
enced. Posaihly the fact of the Chinese officers not having anived at 
the stated time was due to tlie difference Ijctween Greenwich and Pekin 
time. lie was glad to find bo good a number aasembled that day in order 
to meet the strangers who had honoured them with their proaencc in the 
city of Newcastle. He was glad, and he was sure they would all be glad, 
to see the Mayor of Newcastle and the Corporation, who had kindly 
attended to supplement hia woi-da of welcome. He was anre the men of 
Newcastle would be glad that her Majesty had seen fit to confer distinc- 
tion upon the Uayor, aud, through him, npon their old and famous city 
of Newcastle. To the strangers amongst them he gave a hearty welcome 
to what he Iwlieved to be ahnost the oldest, if not the oldest conllield in 
the world. He was reminded of this by his having paid a visit to a very 
old and respected friend of his own during the last few days — Mr. John 
Clayton, of the Cheaters. Aud there he had had an opportunity, as 
perhaps many of them had had, of having proof of the antiquity of the 
North nmberland coalfield, iu seeing, amongst the remains of the Roman 
occupation, cinders of Northumberiund coal, and soot deposited during 
the time of their occupation. It was perhaps a consolation to think that 
the Romans were no more consumers of their own smoke than we were. 
He might say to the men of Newcastle and neighbourhood hoiv charmed 
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be had been with timl vittit to l\w C'licswia. His old ftieiid had for hia 
companion a sisU'r wliosc name itna nccei' iiiu-rcd in Newcastle without 
feelingia of veneration. They both appeared lo be, and were, be beliered, 
as happy and cbeerfiil ag any in tbe very bloom of youth and vigonr. n 
Btftle which conld only arise from a life well spent. Sir Ixiwthian 
exjibiined the programme of Ibc visit, and then called npou Sir B. 0. 
Browne to welcome thera lo the city. 

The Mator, who was heortily received, said he was exceedingly proud 
to have thu honour, on licbiilf of the city of Newcastle, to give them b 
most bcarty welcome to the city and neigbbonrhood. He sinceroEy hoped 
that their visit would be an interesting and enjoyable one. It was only 
iFist week that he had the honour of welcoming lo the city the raemljors 
of the Institution of Nnval Architects, and consequently they hud h»d 
visits from rcpresentativeH of what were now our own greatest indtistrieg. 
Bnt, while iron shipbuilding was so great an industry, Newcastle owed, 
probably to a great entent, its e^iistence aa a modem town to the cool 
trade. And, therefore, in welcoTning their visitors that day, tliey were 
welcoming a liody with whom they were more deeply associatM than any 
other. It was most iipjiropriate that Sir I.owthian Bell, ax President of 
the Institution of Mining Engineers, and witii his world-wide scicntiRc 
reputation, should welcome them first, and that ho (the Mayor) should, as 
representing the general Iwidy of the citiKens of Newt^aslle. Rdd his words 
to those of Hir Lowthian. Of course they knew Uiat by the proB|ierity of 
the coal trade they directly or indirectly lii-ed. !f they had beit-T times 
in the coal trade, not only would the mining engineers and those who 
bad invested their money in mines, and those who worked in those mine*, 
benefit, but the whole of the shopkeepers and trodesnien and varioui 
manufBcturcrs in the district would receive advant^kge, and the landowner 
and the agricultural labourer would feel sulisUintial improvement. He 
thought it was a f^et worthy of notice that the day was gone by when & 
man tried to keep his knowledge to biui»«lf. In these days, scientifio 
bodiM met, and deliberated, and each profited by iho expcrienca of 
others, and thus they endeavoured to make tbe country as prosperom aa 
poBsihlc. He considered the value of such meetings as tliat ba>l beeu 
under-estimated instead of over-estimated. They uould not lay encUy 
that, because they bad in the district the Naval Archit«cta and UtmaK 
Engineers they could write di>wn an increased \'alue of their worki, but 
he was convinced that aueh viKitfi had a substantial ofTect for the better 
upon trade They, in Newcistle, felt that they derived benefit from such 
visits, and he gave the visitors a most hearty welcome to their ciiy. 
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His Worship was accompanied amongst others by Aid. Potter, Aid. 
Milvain, Aid. Barkas, Aid. Gray, Councillors T. Richardson, Stephens, 
and Birkett, and the Town Clerk (Mr. Hill Motam). 

The visitors then proceeded to visit the Exhibition, where Imncheon 
was provided. 

In the evening there was a Conversazione in the Theatre of the 
Exhibition, attended by a large number of visitors and members with 
other inhabitants of the district. 



On Thursday, August 4th, a number of collieries in the district were 
visited at the kind invitation of their respective owners,* and on Friday, 
August 5th, there was an excursion down the river* in the steamships 
" J. C. Stevenson " and " Alice." 



* See Programme of Excursions given at ]Nige 201. 
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PROCEEDINGS. 



ANNUAL GEXKRAL MKKTINO, HELD IN THK THEATUE OF THE 
KOYAL MININCJ, ENGINEERING, AND INDrSTRlAL EXHIBITION, 
NEWCASTLE-UPON-TYNE. 



SATURDAY, AUGUST Gxn, 1887. 



Sir LOWTHIAN BELL, Bart., President, ix the Chair. 



In addition to memlwrs, there were also present a large number of 
mining and mechanical engineers from all jmrts of the Kingdom and the 
Continent, who had visited Newcastle and district on August 8rd, 4th, 
5th, and Gth, at the invitation of the Institute. 

The Segbetaby read the minutes of the last meeting and the Reports 
of the Council and Finance Committees. 

The President appointed Professor J. H. Merivale and Mr. M. Walton 
Brown to act as scrutineers for the election of officers for the ensuing 
Year. 

The following gentlemen were nominated for election at the next 
meeting : — 

OrDIXAUY MEMRKRa — 

Mr. John Criouton, 2, Clarence Buililings, Booth Street, Manchester. 
Mr. C. Z. BrNNiNO, Warora Colliery, Central I*rovince«, India. 

Associate Members — 
Mr. Edward McCarthy, A.K.S.M.. 16, Sunnynide Road, Ealing, London, W. 
Mr. W. C. CocKBURN, 1, St. Nicholas* Buildings, Newcastle-on-Tyne. 
Mr. Lancelot Dobinson, Hehburn Colliery, Newcastle-on-Tync. 
Mr. William Lke, Manager, Felling Colliery, Newcastle-on-Tyue. 

Student — 
Mr. Qso. \V. FoBSTSB, Heworth Colliery, near Newcastle-on-Tyne. 



The President delivered the following Addjtss 



PRESIDENT'S ADDRESS. 



GESTI.F-MB[f, 

Tnfroifucfori/, The office of PresiiTcnt of tho Mining and Mechnn- 
ical Engineers of tlie Nortli of England has been filled hy some of the 
most rtiRtin finished men of their number. TliiB L'trcumstance naturally 
led mp to hcBitiite in accepting a position which, alonf; with f^ent dis- 
tinction, carries with it mnch reMponaibility. I mnst in conaeqaenee 
ground my ho]M^ of success in the discharge of its duties by claiming 
some indulgence on the part of those over whnm it has become my dnty 
to preside. The members of the Institute will kindly recollcet that I do 
not pretend to the poBsession of that practical acqimintani^e with mining 
and engineering science, bo useful, and as it appears to me, so nccfssary, 
for any one filling the chair I now have the honour of occnpying. On 
the other hand I am anxious to render such help to the progress of these 
two branches of knowledge as can be afforded by any experience I may 
have acquired in a closely allied branch of industry. This is the only 
retnrn in my power to make for the hononr they have been pleased to 
confer upon me. 

SO Yfor* Although questions connected with the advance of 

Progress of the more immediate objects of onr Institute have 

Lotal Indvshy. been referred to by one or more of my predecesBorB, 
the present year anggests tho propriety of considering some of them in 
relation to events which, in an industrial as well as in a social point of 
view, have conferred such distinction and lustre on the period embraced 
in the last half century. 

Progress This selection of subjects for my Address may 

depfti'f'nl OTJ cany me outside of the line of thought which 

Chftip Fuel. ought to be my guide this afternoon : but when 

the events themselves to which I have just alluded were only brought 

within our reach by the possession of nnliroited resources of cheap coal 
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and cheap iron, there would seem to be a 6tness involred in their oon- 
Bideration by s Society composed of Mining and Mechanical Engineers. 
The course I propose adopting will afford an opportunity of calling 
attention to the service your labours have rendered to the human race. 
It will also enable me to remind an audience, couBisting lai^ely of men of 
Northumberland and Durham, how much these two counties huvc con- 
tiibutcd in raising the last 50 year^ bo far above any corresponding 
period in the history of the world. 

Raitivaijs In the year 1839, and therefore jast short of half 

50 yeart wjo. a ccntnry ago, it fell within my duty to andertake 
a journey of upwards of 10,000 miles on the mainland of Enrope. To 
its performance nine months were devoted, and the Continent, from Xorth 
to South and from sea to sua, was crossed fonr times by as many differeuL 
routes. Before starting oa this expedition from England, and dnring it, 
practically every mile of public railway then in existence was travelled 
over, and this did not gre»tly, if indeed it did, exceed SOD miles in 
length. 

Contrast this with the 260,(iuO miles built since that date and fancy, 

if you can, the perpetual movement rushing along them. As a factor in 

the ealcnlatiou, we had, in one year, conveyed along the 17,000 miles of 

line in the United Kingdom 70<) millions of passengers, utmost e^uul to 

half the population of i!ie glol>c: and ^70 million tuns of gmids and 

minerals. It is doubtful however whether these enormons ligarca will 

materially assist in forming any intelligible idea of the magnitude of 

the traffic carried on by a system of transport CBtablisbed withiQ the 

lifetime of many of onr members. 

Neighbourhood of Addressing yon, as I have the honour of doing, in 

Newcastle, the very birth-place of the Railway, I trust oor 

Ihe birlh-plare of guests will pardon my dwelling for a few moments, 

Railwai/s. and for a few momenta only, on the part we aud 

our predecessors have played in the development of an institution wliicfa 
has been attended with the results I have just claimed fur it. 

IiaiUcay», The germ out of which the modem railway spniag 

History of their was sown nearly 2oo years before the opening of 
Development. tin; .Slocktnn and Darlington line, the first nndir- 
taking of its kind in the world. It originated with a colliery ownur of 
the name of Beaumont in the immediate neighbourhiwl of Newcutle. 
The rails he employed wore of wood, the jiartial use of which was con- 
tinued, within my own recollection, for conveying coals to the Tyne ft.r 
shipment. Cast, as well as wrought iron, had boen employed for raUs, but 
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only sparingly previous to their more gcueral introduction in the adjoin- 
ing coal-field. It was not however until 1821 that anything was heard 
of a mallyable iron rail, rolled expressly for this purpose. In that year 
the Directors of the Stockton and Darlington finilway decided to lay a 
portion of their intended lino with cast iron and the remainder with an 
iron rail invented by "Mr. Birkiushaw of Bedhngton in Xorthumberland. 
They were rolled iu lengths of 12 or 15 feet and weighed i8 lbs. per yard. 
This was as heavy a mass as the machinery of those days could deal with j 
and it offers a striking contrast with the pnictice of the presont time, 
when we have a united force of 7,000 horac power, tnrning out above 
400 tons of 82 lb. rails in 12 houre in lengths of more than 120 feet. 

The mechanical appliances called into existence by railways are almost 
infinite in their number, and some of them are most ingenious in their 
design ; but it was the locomotive engine which proved the key to the 
success which was ultimately achieved. The idea of propelling a machine 
by steam, which in its turn should be capable of drawing loaded carriages 
along a railroad, was not a new one. On the contrary, it had engaged 
the attention of several mechanicians: but it was not until 1813 that 
any pi-actical result was obtained. In that year Mr. Hedley placed a loco- 
motive on the Wylam Colliery wagon-way which continued successfully 
for several years to draw the produce of Mr. Blackett's pita to the shipping 
place at Lemington. Xt this point of its history the qnestion engaged 
the attention of George Stephenson who had removed from Wylam to 
Killingworth Colliery, where nltimately he enjoyed the adi-antage of the 
advice and assistance of Nicholas Wood, one of the founders and 
first President of our luatitnte. The first locomotive built at Killing- 
worth by this self-taught engineer ran tor years on the colliery railway, 
and is now to be seen, thanks to the owners of that concern, on the 
High Level Bridge, a highly interesting record in the history of this 
truly national invention. 

8ome few years after Stephenson had taken up his residence at Kil- 
lingworth he entered into an engagement with Losh, Wilson, A Bell, 
formerly of Newcastle, to superintend the construction of locomotives. 
This modest beginning was, I believe, the first attempt to organise their 
mannfacture ou a commercial scale. It was however some yeare before 
this new form of engine could be trusted to overcome the impediment 
presented by even a moderate gi-adient. In consequence of this want 
of power the Directors of the Stockton and Darlington Railway, under 
the advice of Stephenson who had been appointed their engineer, 
a'lheitd to the old colliery plan of URing stationary engines and ropes, 
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except in cases where the country permitted the construction of the line 
level enough to be capable of being worked by locomotive power. Some 
aeven years afttr the opening of the railway joat named, Stephenson 
obtained lite prize of £500, offered by the Liverpool and Manchester 
Company, for bis famous Rocket engine, a model of which as well as those 
of other early designs may bo seen in the Exhibition now open iu lliig 
city. Not e^'cn the measure of success which attended the pcribrinan™ 
of thiii laat attempt of our groat loco) engineer sniliced bo inspire the 
pro mote in of the Newcastle and Carlisle Railway with sufficient cmlidunce 
to adopt it RS the moving power on their line. By the recommendation 
of a committee, appointed to enquire into the subject, it was determined 
to Work the entire line with fUed engines, and, in consenuenue, no parlia- 
mentary authority w»a sought for to use locomotives. Before, however, 
the first section of this railway was ready for public trallic, which hap- 
pened in 1835, the Directors wisely abandoned the idea of ropes and 
opened the line with two engines bitilt in Newcastle at the works of 
E. Stephenson & Co. and R. & W. Hawthorn. 

Tools and Appiumrfs From the time when Hedley placed his engine, 
bii years ayo. running about five miles an hour, on the Wyhun 
Railway, to the day when Stephenson built the Rocket, capable of mouing 
nearly 30 miles an hour, seventeen years had elapsed. To understand, 
what now would be considered this slow rate of progress, we must recol- 
lect the means possessed by mechanical engineers 50 or CO yeurs igD. 
The iron foundries on the Tjne were incapable of making a oaating 
exceeding a few hundredweights, and for want of the tools fonnd 
now in every engineering shop, almost every kind of fitting work 
was done by band. The success of a locomotive engine depends 00 its 
comimctnesB and perfection of workmanship, so as to fit it among other 
things to nsc steam at a high pressure. All this involves on uniounl of 
accuracy which can only be eccnred by the admirable mochiuv tools 
with which we are now so familiar. 

Work lurnfd out now If you wish to compare the character of the iron 
and CO ytara ago. work of 1827 and 1687 you may have the oppur- 
tnnity of doing so within the walls of the Exhibition building, where 
there is placed the No 1 Engine of the Stockton and Darlington Railnuy, 
alongnidc of scvccul of the pi'CEent type of locomotive from the sliops of 
some of our leading builders. Besides accuracy of execution the work- 
manship of onr own time has the further advantage of economy. I rv- 
mcmbcr hearing from my father that the iron work of the engine CTecU<d 
by BoulUn and Wait at Walker was charged 3s, fid. per lb., equal there- 
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fore to £285 ppr ton; and for this high price the fittings were of the 
radest description; i-dttliug, when the tuHchinery was at work, as if it 
might tomble to pieces at any moment. For about one-ninth of this rate 
we can now purchase a locomotive engine with a fire-bos: of copper and 
almost all its other jjarts of steel, built, and much of it polished 
with all the care necesasiry for forming part of a delicate instrument 
intended for philosophical research. 

Clitap Fuel mid I have spoken of the m\ rendered in this North- 
CJifap Iron Ud lo Eaat-em corner of England to the introduction of 

Cominiclion of railway transport, and nothing, it is hoped, has 
Raiiways. been claimed beyond what is due to the place and 

to the men who performed their duty in connection with ita development 
with zeal and intelligence. While saying this much, it must not be 
denied that the circumstancea of the time had rendered an improved 
means of communication a work of general nect^sity in this country. 
Fortunately the posaessiou of cheap fuel, and additional diacoveries at the 
time of ironstone, favoured the thought and afforded the material for 
providing the relief we required. Many individuals were labouring, and 
had laboured usefully, in this field ; one or two names among them only 
have been mentioned, but the Bobject had taken too deep a hold of men'a 
minds and too much had been accomplished by others, to permit a doubt 
to be entertained that the imraediat« future was destined to see the heat 
of former agea which lay buried iu our coal-fields converted, on a largely 
increased scale, into motion for the benefit of the human race. 

Railways on the While a net-work of railways was gradually being 
Continent. extended over the face of the United Kingdom 

the Continent of Europe was following the example we had act. The 
result, as we all know, has been, that travelling, or land transport, of any 
kind, is now rarely ]KTf{)rmed in the manner which was all but universal 
60 years ago. 

Uailways in the To no nation however has the railway rendered 

United Slates of greater service than to the United States of 

America. America. It is true nature has furnished their 

vast extent of territory with large meana of water commtioicatiooj but 

is the volume of such a river aa drains the VaUey of the 

MiasiBsippi, by far the greater portion of its area, extending over one and 

a half million square miles, is inaccessible either by the main stream or 

its tributaries. This want, and othera of a similar kind elsewhere, are 

being constantly lessened by the construction of huudreds, it may in 

truth he said of thousands, of miles of railways on the American Con tineuL 
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SUam Navigalum In our own country, aa well as on the mainland of 

a conseqimnce of Europe, tn America, and now in Asia, the locomo- 
RaUways. tive is bringing down the produce of the interior 

to the Bca coast, ready to be ciiri'ied over Bca for the nse of other popula- 
tioDs. It IB therefore not tu be wondered at that flteam was looked to 
SB a means of rendering the same service on the ocean tbut it had afforded 
on the land. 

Former ophiiom I deemed it needless to taj, in the case of ratlwaja, 
respecting that thcvc were those who, ignorant of the quantity 

Orean Sleamers. of heat capable of being afforded by u given weight 
of coal, or unaware of the mechanical duty it ropreacnted, would have dig* 
believed the statement that 80 lbs. of oual was able to drag a train 
weighing 300 or 400 boas one mile at the rate of 50 miles an hour 
or more. To such the success of the locomotive was Ibr a long time 
a matter of doubt, and with them an opinion of Dr. Lardner in 
reference to transatlantic Rtcam-navigation probably had great weighL 
On the authority of this professor of physical science, the world wa« 
informed that it would be difficult, if not imiwssible, to construct a ship 
able to carry enough coal to be propelled by steam power acroei lh« 
Atlantic. It is true when Dr. Lardner projwunded this doctrine Joule 
had not ascertained the mechanical cfguivak-nt of heat; but in the abscnoe 
of auy knowledge of the vulnc of this essential factor in tlie calculation, 
it was premature to found aa eHtimat« upon the performance of tax 
engine constructed for using heat itself as a moving power. 

British Shippiiiff. Before entering upon the few details which it is 
proposed to submit upon shipping, 1 would remind yon of its extent to- 
day as compared with what it was &0 years ago. At the Inst uientiouod 
date the tonnage sailing under the Britisli dag may be taken at 750,000 
tons, of which a little above AO,UUO tons consinted of steaiaera. Ky the 
end of 1885 this country possessed 3,456,562 tons of sailing ships and 
:),973,483 touB of steam Teasels : together 7,-130,043 tons. luMsmuch 
however as a ship propelled by steam is calculated to make ft^ timn» aa 
many voyages us one propelled by wind, the actual carrying power of our 
mercantilc fleet may be regarded ns being now twenty times thai wbioti 
it was luktf a century ago ; and that four-fifiliB of it« work is now being 
performed by the assistance of the produce of our collieries. It irill tdwmji 
be a satisfaction to the people of Kewcjistle, that the credit of proving 
the superiority of sl«am vessels for carrying cargoes belongs to their 
townsman Sir Charles M. Palmer. This he did some 86 yean ago by 
building the "JoLn Bohi-k" nhich, notwithf>tandiiig her ag«. ronlinnw 
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Fio perform excellent sei'vicf. The enorraoiiB increaae of tniffitr aerosa 
I the ooetm implied in the figures just given, is, sa I uhall hereafter 
I have occasion to show. In b gr«at inensiirc, a dinjct consequence of the 
improred mode, afforded by milwaya, of dealing with tlie traffic on land. 
Modern ifavu/alion The numbers juat quoted indicate with sufficient 
dependent on cJearoL-gs how largely modem cavigation is in- 

Coal and Iron. debted to coal for the immense strides it has made 
in recent years, and although its dependence on the use of iron may 
not be so obv-ious, we are all aware that wood is now but very sparingly 
employed in naval architecture. Indeed its use may be said to be con- 
fined to forming the deck and lining the cabins uf our ships. Let us 
now briefly consider what has been done in order to conuect continents 
with each other by sea, in a manocr more consistent with what the loco- 
motive had achieved in uniting districts and nations by land than could 
have been accomplished by wooden ships depending on the wind for 
motion. 

In our Exhibition there may l)e seen a very beautiful model showing 
the design of a steam engine estimated Lo work to nearly 2&,000 indicated 
horse power, about to be conatnicted on the Tyne for an Italian ship of war. 
We also know that ocean-going steamers of very large dimensions have 
been built capable of ninning 25 miles in the lioiir — a speed equal to that 
of our best trains 50 years ago. The strain imparted U> the hull of a vesBel 
nnder such trying ciicnm stances us those just mentioned, makes it more 
than doubtful whether it would have been possible to obtain the necea- 
Bary strength with wood, forming as it were a hollow foundation of a 
comparatively «eak material, to connect thfse tremendous forces with 
their work. If this view be correct in principle, the adaptation of iron 
for the frames and planking of onr ships is a very important factor in the 
enormous development of steam navigation. It may be questioned 
whether, nt the commencement of the reign of Queen Victoria, there was a 
single sea-going vessel of iron afloat. Thirteen years after ller Majesty 
ascended the throne there was built in the United Kingdom 132, SOO 
[ tons of shipping, of whicli 12,800 tons only were of iron. In 1883 we 
lannched in this Kingdom, 1,1 1 >i,>iii5 tons, that is, more than eight times 
the amount built in 1850 ; and of this 16,3fi;i tons only were of wood, 
lUid the remainder of iron. I am not aware of the exact number of 
iron vessels now in existence, bat I have estimated that in the seven years 
ending 1884, close on 4,'iO0,O0O tons of iron and steel had been con- 
sumed in hulls and engines by our shipbuilders. Of this weight about 
768,000 tons were used in 1882, followed by ubout SCO.OOO tons in the 
year 188-1. 
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Improvtd carrying It lias ro be bomc id mind that a ^real ii 

ctiparily of in Btrength was not the only advantage attending 

Iron Ships. tlic substitution of iron, and afterwards of Bteel. for 

wood in the construction of our abipe. The saving of weight, piuticii- 
larly when using the lust mentioned material, is such that it inerea§M 
the capacity of the vesEel sufficiently to contain in the space gained 
more than coal enough to take her across tlie Atlantic. It will be 
interesting to review, however shortly, the other causes in addition to this 
which have so entirely rakified the prediction of Dr. Iiardner and othera. 
In the early years of the engines built by James Watt it waa deemed, no 
doubt principally on account of imperfect workmanship, inconsistent with 
safety, to nae a piston speed exceeding 220 feet per rainnte. In the case 
of marine engines, as well us others, improved machine tools enabled onr 
bnilders to obtain a ranch higher Telocity, but this waw limited by the weight 
and dimensions of the pnddle wheels in large ocean-going steamKhi[M. Tliis 
impediment to pr<^a'a8 was removed by the invention of the screw which 
permits three times the rate of piston speed laid down by Watt. To 
follow up this improvement a great citenaion of boiler power was needed 
beyond that required by this great engineer. The nse of cast iron 
boilers, one of which was working in my own time in Newcastle, and 
afterwards those built np of small plates, snlliced for tlie low pressnre 
steam employed in his condensing engines. By more snitable iron used 
in boilers of improved construction, steam waa employed nt such a 
pressure that a vessel having a carrying capacity of 3,750 tons could l»nd 
in New Tork, a cai^o taken in at Liverpool, weighing 3,000 tons. This 
was enough to enable her to cross the Atlantic in 14 days with a oon- 
sumptioD of 71(0 tons of coal. 

Compound Eti^ints. The capacity of steam as a propelUng poirer 
depends of course on volume and pressure, and heuoe on the tem- 
perature of that passing through the cyliiidere. We all know how 
the dangers attending the use of steam at a high pressure liavc 
been met by the introduclion of Ihe componnd system, in whit^ 
by the use of three cylinders, a great addition to the expansive force 
of the steam is now very largely employed. To euch an extent hu 
this been carried, that SM) tons of coal are now doing the work 
which formerly requireil 750 tons, enabling snch a vessel as I 
have selected for illustration to carry !i.4O0 tons across the AUantJc, 
instead of 3,000 aa formerly. The application of very highly fae«t«d 
steam has of course its limiu. connected with the action of he«t on tlw 
oil, etc.. used (or lubrication, as well as that on metallic sarfiKoa thto- 
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Belyes, when exposed to friction. Into these questions of detail it U not 
however necessary here to enter. 

Heat evolved by It is not my wish to trouble you with observfttions 
Combtiilim of Coal, on the performance of diflferent forms of steam 
engines. I would rather seek to direct your attention to flome of the 
conditions, occasionally perhaps overlooked, which ought to bo observed 
in the generation and application of steam as a motive power. 

The first step in such un examination is to consider the total quantity 
of heat capable of heiu}; ufTorded by coal of a given eompoBition, which 
for onr purpose we wil! assume to be as follows ;— 

Ouboa Hylrogun. NLtrogmi. Oijten. Sulpbur. Adi. Tutal. 
86- 5-5 1'5 i- -5 2-5 100 

The useful heat capable of being evolved by 100 kilofrrammes of such 
a specimen of coal, by complete combustion would be : — " 

Kilo. H«t But 

CVrboii. uaiiinine nil bimit tn nUte nf carlmnic Rcid .. fifi « 8.000 = 088,000 
Hjdropjn 5'5 lew '5 t.) unite with tlic 4- of otygreli ... 5 x 34,000 = 170,000 
Snlpliur, borut tu state of sulphurous acid 'a x S,220 — 1,110 

8G9,1I0 

Deduct beat for gasifying 24 kilt^nunmesofvoUlile x 2,000... 48,000 
Do. melting 2-5 do. ofwh « 660... 1378 

— — 49,375 



809 7S5 
Then — ■ ' ■ = 8,097 heat-units or calories per kilogramme of the coal. 

Care must always be taken to secure the conversion of all tbo carbon into 
carbonic acid, and thus prevent any escaping as carbonic oxide. This is 
of importance, because each kilogi-amme of this element when burnt to the 
lower oxide only gives 2,400 instead of 8,000 calories which is obtained 
by its maximum degree of saturation with oxygen. Ten parts of the 86 
escaping complete saturation with osygen would entail a diminution of 
56,000 calories in the 100 kilogrammes of coal burnt, equal to a loss of 
abont 7 per cent, of the calorific power of the coal. 

" lu coiDiuoii H'ith mauj- othera in this country, I Hlirajs uie iu heat cslculatiotu 
French veighU and the Ccntlgrwle thermmnetric scale. Thia U done on account of 
the greater simplicity this gjatem affords in calculation. As the figures which follow 
are givea by way of comparison their application can cosily he utidentood even by 
those who may always apply Eogliuh weights and the Fahrenheit scale. 

t In this c&lcuUtion, fur the sake uf siiuplicitj, the licat evulution lias been esti- 
mated on that capable of being nITordeil by the elements in the coal taken separately. 
The hydrogen and part of tbe carbon arc however given off us hydro-carbon, which by 
combustion produces less beat tbau they uould do tabeu separately. Tliis correction 
would reduce th« result by about 300 calories, but iu such nu estiuiBte lliis dUTiTCiice 
]■ unltnportant. 
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Loiiof Hml in My own obecrvations wotild lead me to inlbr that 
Profhielx of the error more frequently liee in harJDg an excen 
Combuslton. than a deficiency of atmospheric air pRBsing 
through the boiler furnace. The weight of gasea arriving at the chimney, 
with no more air than that required for perfect combnation, of 100 
kilogrammea of coal (A) would be 1,286 kilogrommeB ; but this would be 
increased to 1,-II4 kilogrammes (B), if, as ofkn happens. Iht-re is an 
excess of air equal to 10 percent, of the proper quantity. Lei ua snppoiw 
tliat in each case the gases have a temperature of 425° C. (7117° F.) 
The quantity of heat in the two casce would be ae follows ;— 



(A) l,2SGkil«K- 1 

(B) 1,414 „ 



425° C. Temp, >• -24 njicriflc liut 



Differonce (•• 9V^ per ocnt.) 



11066 



What also frequently comes to pass is an excessive amount of tieat in 
the escaping gases. If wc assnme, in addition to the excess of air in B, 
the firing to be so pressed that the gases arrive at the chimney l.ju° 0. 
(270° F.) hotter thau ac A the loss will be :— 

Ctlmim. 

<C) 1.414 kii'ig. - 150° C. Tpuip. ' ■8*«pMifioh«t .,, - 30904 

Adil diO'i.'rciK'c rniinciaw.iif air in I) uvrr A, u abovs ... 13,0S6 



We have then 800.735 cal. : G3,9eo :: 100 : T'S being the per- 
centage of additional loss from an exccra of 10 per cent, of air in the 
gases and 150' C. additional temperature. 

Ill llie onw i)f A tlic lutnl Iom at tlie cbimuey Is I6'20 percent, of timi 

gencriUil, namcl;, 809,736 licat aniu. 
In tlie riue of C the loUl lou at the cbiinnrj it IGao + 7-!). vr 241 per rniit. 

The obsen'ations just made regarding the air to be admitted iDto 
the fireplace must not Iw construed as indicating that tb« chemical eqaj* 
valent and no more, is the quantity retjuired for economical working. 
Some recent experiments rather point to an excess being neccantry for 
Bccunng complete oxidation of the coal. Aly meaning, Uierafore:, ia 
that whatever the proper proportion may be, anything beyond this mnst 
lie regarded as a source of loss. 

From irregularities consequent npon the ordinary system in firing, ooe 
cannot help suspecting some amonnt of variation in both the items just 
described. Partly to avoid this, and partly to prevent smoke, my flrm, 
among others, has tried and continues to nie automatic stoking. IngrH 
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however to say we have experienced no economy in the fuel consumed, nor 
does the amount of water evapomLed in boilore of similar size and with 
Bimilar superficial areas of furnace bars, show any improvement over hand 
firing, Compactnesfi. particnlarly in marine cngineB, bcins n matter of 
great importance, the draught is now often forced hy mechanical 
appliances in order to increase the consumption of fuel on a given space 
of grate room. Attention under this new system should be paid to the 
character of the combustion and to the temperature of the resulting 
gaaes, so as to minimise the loss arising from these two causes in the way 
just described. 

If we go back 120 years, when steam power was beginning to be 
applied to the drainage of onr coal pits, the dnty performed was very 
low, namely, about 64,00'i lbs. of water raised one foot per lb. of coal 
bnnit. The engines theu used owed their motion to the pressni-e 
of the atmosphere i steam being merely employed to obtain a vacnum 
by its condensation, Rot by injecting cold water into the cylinder. 
James Watt effected the same end by a seiwrate condenser and then pro- 
ceeded, in addition, to work his steam expansively, by which he raised 
the duty to 316,000 llw. Gradnally, by means of more highly pressed 
steam and better constructed engines, the duty was increased to abo^o 
950,000 lbs. The researches of Black the chemist on latent heat fii-st 
directed the attention of Watt to separate condensation, which, with the 
observation of practical engineers of great skill, constituted the only 
guides far improving the steam engine, until Joule's determination of the 
mechanical equivalent of heat in 1843. By this distinguished physicist 
it was ascertained that in burning a single pound of eoal there wds 
energy developed equal to raise 11,422,000 lbs. one foot hiyli, hut that 
the actual nseful effect obtaiued from a steam engine and good boilers 
did not when he wrote exceed 1,000,000 lbs. raised one foot in height ; 
showing a loss of 01-25 per cent, of the power of the coal. This inform- 
ation to the engineer is invaluable, because it enables him to realise the 
exact amount of his loss and also forms the key in looking for it« cause. 
Perctntagt of hml We have seen that 1 kilogramme of coal, pro- 
vtilizKd at boikr. perly burnt, is capable of affording 8,097 calories, 
and it will be hereafter shown that 1 kilogramme of steam having a 
pressure of €0 lbs. above that of the atmosphere contains 6G2'8 calories. 

Hence, ■^t:^ = li'^O, which is the theoretical quantity of water at 0° 

(32° F.) capable of being converted into steam of the pressure just gives 
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8.097 
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Such an estimate as ^bat in qnestion enables us to compare our acltu 
practice with the' theoretical quantity of coal required. In ordiDary 
hollers eight parts of water converted into eteam by one of coal from 
water at the freezmK point la considei-ed good work. The total loss may 
then be thus formulated : — 

8 kilitgramnies of Bkum ut 60 lbs. iibovc atmoaplieric preuure (oi 

6 stmoapliereO 8 x 652-8 

Aunmr 25 por cent. ln*8 ut cliinmcj on 8,0D7 calories 

„ li)»» from carbon unburnt iti Bslica 

Baliince per radiolion, iLC 



Another value possessed by these figures is the power tlicy aflbrd of dis- 
posing of certain statements made with regard to pretended improvements 
in raising steam. If we were told that '3 of a kilogramme will evaporate 
8 kilogrammes of water, science would reply that '3 kilogramme x 8,097 
= 2,429 calories, to do work represented by 5,222 calories besides pro- 
viding losses, amounting to 2,875 calories in the case we Iiave taken for 
examination. 

We have now obtained our steam with a loss of or approaching to SO 
per cent, of the heat n»cd in generating it, under the above assumed con- 
ditions. Let us now proceed to consider the extent to which tlio heat 
contained in the steam is available as a source of power. 
fffat ill Sleam at As is known to ns all, the temperatnre of steatn 
varioug PrfMiires. rises with its presenrc, in other words the qnan- 
tity of heat increnscs with the pressure, thus one kilogramme of eteam 
contains at : — 
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Loss by latent These figures indicate how small as addition of 
htat in f^leam. heat to that required to obtain steam at atmo«- 
pheric pressure suffices to raise the pressure, say to 11 atmospheres : that 
is, 10 atmospheres above that of the atmosphere. This, for die pnipoee of 
preserving a consecutiveness in my story, I would remind you is doe to 
the large amount of heat which becomes latent in the oonversion of 
boiling water into steam, an amonut which remains very nearly the mom 
wlmlcvcr llie pressure may be. Thus, while 100 heat units snfBoe t 
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raise one kilogrammo of water to 100° C. (212 F.), 537 uiiita are 
absorbed after this, in convtrting this Iwiling water into steam at 
atmoBpheric pressure without the temperature of the steam ever ex- 
ceeding that of the water from whicli it was formed. Tiiis of course 
is the secret of the value of high pressed steam, by which is meant that 
practically nearly every calorie added to tleam of 100° C. (212"?.) is 
available as a source of power. Much has been done in this direction 
since Joale made known his investigations on t!ie mechanical equivalent 
of heat. According to a paper recently read Iiy Mr. F. C. Marshall before 
the Institution of Naval Ari;hitt'cts, the economy of fuel obtained by 
compounding engines amounts to 30 per cent, since the year 1870. 
The hiding away, as it were, of an enormous proportion of the heat 
generated by the fuel whicli must be expelled from the cylinders almost 
wiihoiit performing any effective duty, is the chief source of loss of heat 
In all steam engines, because the only portion of it which is available 
is that abcorbed by the feed water returned to the boilei'S. 

Zoss by This lose, added to that incurred at the boilers in 

/ricttoii, etc. the manner described, together with the friction 

of the working ^tarts of the machine and some escape by radiation from the 
cylinders and steam-pipes, accounts for the fact that out of 100 heat units 
afforded by our coal in Joule's time, 10 only were useful for actual work. 

AiT Eiigints. It was to avoid this loss that Ericsen and others 
suggested and built engines to l>e driven with heated air. The amount 
of pressure which can he commanded, even at a temperature as high as 
480° F. (177 C), is however so snwll, that the machinery for utilizing 
it must have unmanageable dimensions. 

Value of Coal "When to the service rendered by coal in cheapen- 
in Ike Arts, ing transport on land and sea, we add its indis- 
pensable aid in almost every branch of industry, nothing more need be 
said to justify the position I claimed for it in the opening sentences of 
my Address. 
Exhaustwn of coal. Although the existence of this mineral treasure in 
our immediate ueightourhood was known to the Romans, it may be esti- 
mated that one-half of the entire output got from the field np to this 
time has been worked during the last 35 years, so rapid has the recent 
increase of the demand on its resources been. 

Having regard to its ascertained extent, unless its boundaries are en- 
larged by some unexpected discoveries, which is more than problematical, 
we or our successors, must begin before long, to prepare for a diminished 
produce and increitsed cost. 
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Stibstilntfn JOT coal. It is true Dr. I.ardner told ns, 4i'> yeiire iip>, lo Be" 
under no apprehenaion in respect to our position when our national beds 
of coal became eihansted ; for he aesured us that the operationa of nature 
afiPird abundant hoiH! of a Bubetitntc being fonnd ; electricity and hydro- 
gen gaa got from water however beiug the only ones he specified. Mr. 
Malhall repeats this opinion as regards electricity, in 1880.* alleging 
that this agent is already siipplying the place oF coal. He seems however 
apparently to disregard the fact, that nearly in every case, the elec- 
tricity was being obtained by burning coal under the boiler of a etcam 
engine. 

Every one who has bestowed a tliougbt on the operations of nattire, 
referred to by Dr. Larducr, knows the ann to be the sonrce to wLich thoy 
owe their existence. The potential rays of this luminary cnDtinuv, hs 
they did in prc-hiatoric ages, to dissociate the elements of the carliomc 
acid of our atmosphere, leaving their immeasurable energy transferred Lo 
the numberless forma of vegetation which cover the face of the earth. 
The same [xjwer creates currents of air and raises the water of the ooeati 
to the summits of mountains. Thus we have the heat wbicli split up 
carbonic acid into its elementary constituenls ; which rarificd the nir uid 
e\'ai»rated the water, capable of being returned to us in the form of 
motion ; or, if we choose, such motion may be i-econverted into beat bj 
means of suitable appliances. 

When however we set to work to consider the adapCatioa of the oper- 
ations of nature us tbey are taking jilaco under our eyes, we shall lind 
tliat enormous periods of time or vast areas of space are invoKt-d in their 
application. It has lieeu estimated that thousands of years were uoeded 
to produce the beds of coal which were I'ornied beneath the surface of this 
and the adjoining county. The cliareuiil, capable of being grown in b 
year on an acre of land, would only siiHicc to propel one express tnin 
over a distance of 25 miles; and for making llic pig iron anuaally pn>- 
duccd in Ureal Britain, a fon«t of 42,000 square miles would be required. 
As regards the movements in our air, Jevons calculated that it would take 
1,000 wind-mills to drive a modem rail-mill. This wonld nie«n lines of 
these enginea extending over something like 20 niiles, and all lu be i-on- 
ncctcd with the fly-wheel shaft of the rolling machinery. The ci>lli'etiun 
of the rain which falls over a large area of country inio river* nfforda, it 
is true, a ready means of eoncentrating its power nt one point. The 
advimlage thus placed at I'ur disposal is obtained at n aacrilicc of thai 



■ Pn-^ima iif ihi- Wwrlil." p- e* 



PTIEBIIIKNT K AIH>RKR«. 



115 



I 



portJon of the foi-ce represented hy tlie descent of the water from the 
more elevated aud often less extensive parte of the field which is drained. 
Let nfl suppose that in order to secure the oecesBary volume of water the 
barrier of interception is placed 50 feet above the sea level at high 
tide. If we assume the annual rainlall over the entire acre to be 3,000 
tons, and none being lost by evaporation or otherwise, the whole 
to fall over the height just referred to, we should have a yearly mechou* 
ical force of 830,000,000 foot jjounds. This, according to Joule's investi- 
gations, after allowing 30 per cent, loss of power fur friction in a water 
wheel, would only represent 20'6 lbs. of coal; hut we have seen that in one 
way or another 90 per cent, of the power of coal may escape in its 
application ; hence, the 3,000 t«nB of water collected on an acre of land 
in one year, would, in falling from an altitude of 50 feet, afford in avail- 
able power, after deducting this loss of DO jjer cent., an equivalent of 
that obtainable from 206 lbs. of coal bnmt under the conditions already 
described. 

It would be easy to calculate the aiuouut of energy cH)nl>le of being 
derived from impoundina tidai water. The result however would only 
resemble, iu ita general ontlines, that afforded by the examples already 
given. 

There are, it is true, certaiu cases in which the heat required has to 
be generated under conditions where its cost practically forms no element 
in the calculation. The almost instantaneous evolution of heat of high 
intensity such as is necessary for explosives, or the supplementing of 
intense temperatures by the energetic chemical action afforded by 
electricity, may be cited as examples in point. As regards the latter 
the improved means by which motion can be converted into electric 
heat, may appear to justify the opinion of Dr. Larduer, and encourage the 
hope, often re^ieatcd since his time, that this agent may take the place 
of our coal after the exliaustion of our lx;da of this mineral. If the 
object to be gained were the dissociation of carbonic acid and the 
possible fusion of the separated carbon into a diamond, instead of 
moving a railway (rain at the i^ate of 50 miles an hour, at the 
cost of Id. per train mile for fuel, there might be room for argu- 
ment. Clearly uo such cases as those just referred to affect in 
any way the question before us, which in point of fact is os 
follows : — We now possess coal occurring under such circumstancea 
that an acre may contain 20,000 tons or more, out of which a 
collier can hew for his day's work as much as will make two tons 
of pig iron, or move a railway train weighing 300 tons over a 
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distance of 300 miles at tbe rate of 40 miles an honr. The j 
therefore before ns is to estimate the position of a nation, no longer 
possessing a material ao easily oUained and endowed with so much 
potential energy as coal, compared with other nations having unlioiited 
resources of this mineral at their command. 

There are those who attach some weight to chemical action as being 
able to supply us with electric heat, and with it, electric power, when our 
coal ia exhausted. All this however, as far as our present knowledge 
enables as to see, means a previous expenditure of heat. A common 
source of electricity generated by chemical action is the oxidation, or 
burning as It may be termed, of some of the raetals. of which zinc is tbe 
one in most common use. This as well as others, if ever they existed 
in nature in the metallic state, hare, since then, become oxidized. To 
fit them therefijre for undergoing this proccas a second time, heat 
must be employed, and this is generally accompanied witli great mid 
unavoidable loss, which, along with other exi^enses connected with Ihcir 
production, tbrbida our looking for any aesistatice in their direction. 

Quite as extravagant as the use of sine, was Iiardner's idea of 
employing the hydrogen of water ae a source of heat. Water, being 
simply burnt hydrogeu, as much heat would be absorbed in separating it 
from its oxygen of combination as it is capable of yielding by brirning it 
a second time. We might therefore as reasonably expect a wheel to raiM 
to the level of the buckets receiving the water, all that which bad 
served to move it, as to obtain beat from the hydrogen of water, or wone 
still from chalk, na was insisted on by the Rev. W. Monle. 

What has been said in reference to the use of electricity oe a aonroe 
of motion, or even of heat, to which may be added that of light, muat 
not be considered as of universal application. Thns tliere are situations 
in Alpine countries where continuous snppb'es of water descvnding 
rapidly from great heights could, by menus of turbines, furnish enormoaa 
power. This power could, by the aid of electricity, be transmitted to a 
distance as is now done by compressed air in our coal mines or still more 
frequently by hydraulic machinery in the manner first proposed by Lord 
Armstrong. For the ntilization of the power on the locality where it is 
easily obtained from the fall of water, wc need not wait for fiirthn' dts- 
coveriea in electrical science to assist us in turning it to useful purpo«p«. 
It must always be more economical to employ tlie power dtrret so m to 
avoid the loss, as far as possible, arising from the friction which ii 
inseparable from the deli\Try of mechanical energy fur actnaJ work. 

It haa also been suggested that electricity may be a cOD\'euient agent 
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f for Bcoeierating tlie comparatively slow movement of tbe ordinary steam 
engiue into one of very high velocity. Engineers will have to consider 
whether this cannot be done mora easily in the way proposed by the Hod. 
C. A. Parsons of the firm of Clarke, Chapman, & Parsona, of Gateshead, 
who has succeeded iu constmuting an exceedingly ingenious engine driven 
by gteam, which it is eaid, with a very moderate consumption of coal, 
makes 10,000 rcvolutious in the minute, and can, we arc told, work 

' Dp to the astounding speed of 30,000 vevolntiona. 

Natural Gas There have been found in nature, as every one 
and Oil. knows, ^^aat stores of liquid and gaseous hydro- 

carbons which are being oslensively employed as a source of heat. 
With these we need not concern ourselves, beeatiBe, so far as exhaustion 
goes, oil springs and gas wells will be subject to the same tan's as those 
which obtain with coal. 

Impurlance of Witli the facts and fignres just given before ns, 
economismg Coal, instead of spending time and money in searching 

1 for substitutes for the fuel now in common use, we would act more 
prudently in looking for means to reduce a waste, which, when 

' mechanical power is the object to which it is applied, amounts, as it often 
does, to 90 per cent, of the capacity of the coal. A considerable proportion 
of this waste is due to friction, a diminntion of which would probubly be 
as applicable to the steam engine as to any other tource of motion. 

Value of Iron. Not inferior as a national calomity to exhaustion 
of our coat would be the want of iron. Without this metal, coal, at the 
depths it is often found, would be beyond our reach ; or, if reached, wo 
Bhonld frequently lack, commercially si)eakiog, the means of utilizing the 
object of our search. That the loss of this mineral would estiugtiish the 
manufacture of iron is proved by the experience of the lust century ; for 
in 17-10, owing to the woodlands near the works failing to afford the 
necessary supplies of charcual, the make of iron had declined until it did 
not reach, in that yeai', the quantity produced in one of our modern 
furnaces. From this threatened annihilation Abraham Darby's succcaa 
in the application of coke for smelting iron ore reheved us. The pro- 
duction of cheap iron may, for some centuricB, be considered as dependent 
on our being able to command cheap coal ; because the known deposits 
of ore are too extcMive to render it necessary to concern ourselves about 
their exhaustion. 

The extent to which iron has assisted in the enormous development 
of our national industry is evidenced by the large increase in ite nse. 
Fifty years ago the annual consumption per head of our population was 
nnder 80 lbs. In the year 1884 it amounted to nearly 290 lbs., trhile the 



148 



prbbident's ADDRBSS. 



flTeroge of the whole norld nns only a little above 30 Ibe., and amonf 
some bnndredg of millions of people it is under Haifa pound. 

In tlie year 1837 the make of pig iron in Great Brittun wos a little 
above 1,000,000 tons. Since that date, namely, in 1982, it was gIobg on 
8 J millions. This great and rapid progress in production was not confined 
to onr own country, for between 1879 and 1883 the world's output of pig 
iron rose from 14,000,000 to 21,000,000 tons. 

Very great changes in the procfisses connected with the manufacture of 
this metal in its various forms have no doubt promoted its extended 
consumption in recent years. At the same time it must be allowed that 
our knowledge of the metallurgy of iron 50 years ago, was anfficienily 
advanced to have enabled us to supply the metal then, of a anfficienlly 
good quality, and at a sufficiently low price, for the purpoaee for which it 
wag wanted. In addition to the extensive but somewhat exponsirdy 
worked deiwsita of ironstone of South Staffordshire and Sooth Walw. 
Scotland had been proved to contain a large ()uant{ty of Black Band 
ironstone, while OumlterliinJ and Uincashire gave gond pmniiw nf Iieing 
able greatly to add to their yearly output of rich hematite ore. In the 
works, the puddling process, although a laborious operation, had bcvn 
brought to a state of great perfection and the value of the hot lil»st in 
smelting had been sufficiently demonstrated. 
Recent Imyrovemenls The twenty-five years after 1837 added however 

in Maniifaclure greatly to our information connected with Uie 
of Iron. manufacture of iron. Tiie existence of the gnnt 

Olevelaud bed of ironstone, and subsequently that of Lincolnshire and 
Korthamptonshire had been discovered, and the processes known as the 
Bessemer and (.)pcn-hearth for making steei had been invented. During 
a few years following I8(i2 the Kliddlcsborough iron-masters, by uii 
enlargement of their furnaces, and by raising the temperature of the blast 
from 815° ns recommended by Neilson to 537° 0. (600 to 1,000' F.). 
added to an eiti'uded use of the escaping gases, had effeoted a saving of 
one-third of the coal required to produce a ton of pig iron. Imuenw 
improvements in roUing-mil! machinery and smcliomtionH in the 
BeEsemcr process, have so reduced the cost of making steel ruila, 
that this article, made from ore brought from Bilbao in Spain, luia 
been sold for what, CO yeurs ugo, would have been considered but & 
reasonahle price for pig iron ubUiiucd from nati\ e oa*. Without troubling 
you with onnecessary details in ihe manufacture of iron I may be per- 
mitted to say that, within my own recollection, to nuke u ton of iron rails, 
beginning with the ore, about 7i tous of cool was eunsumed, and now a 
ton of steel rails does not require iibuve JtJ luna of fuel for iu production. 
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This great economy in the manuracture of ateel, combined with its superior 
strength »nd malleability, has led to its extensive use for purposes in 
which wrought iron was formerly employed. At present, neiirly hiilf the 
malleable form of the metal produced in this countiy is obtained fh)m 
the Bessemer conrerter or from the Open-hearth furnace, and the change 
is otie which ia gi-adaally extending'. 

The increase of strength in steel ae compared with iron jast referred 
to, has A'cry mnch assisted in combining great power with lightness in the 
construction of the modern steam engine. A striking example of this is 
to be seen in the Exhibition where the actual machinery, capable of de- 
veloping an indicated power of 1,750 horses, weighs something under 26 
tons, To this proof of power in resieting enormous strain may be added 
thut afforded by the use of steel in the heavy guns frora the Elswick 
works iind elsewhere. On the other hand the malleability of this fonu 
of iron, and its simplicity and consequout economy of manufacture, are 
such that the large boiler piates, also to be seen in the adjoining building, 
can be sold at about one-third of the price charged for iron plates of 
similar dimensions. 

Bask Process. I would here in connection with the steel trade refer 
very shortly to a question of local interest. As those acquainted with 
the properties of iron know, that phosphorus unfits the pig containing it 
for either of the new modes of manufacture. So hurtfiil is this element, 
that its presence to the extent of one part in one thousand of the metal, 
would cause its rejection by the steel manufacturer. Now our local iron 
from the Cleveland Hills usually contains seventeen limes more phos- 
phorus than the (juaiitity just named, and thus we have been cumpelhd 
to supplement the purer hematilc of the west coast by large importations 
of ore from abroad, chiefly from Spain, in order to supply the constantly 
increasing demands for Bessemer and Open-hearth steel. It was proved 
by M. Grtiiier, of Paris, that it was the acid properties of silica 
which prevented a second acid, like the phosphoric, being carried off in 
the siliceous slag, generated during the operation. By neutrahsing the 
acid properties of the silica by means of iime, the obstacle to the formation 
of a compound containing phosphoric acid was removed. This consti- 
tutes what is well known as the Basic process ; but this adaptation of pig 
iron containing phosphorus for steel-making may however have an im- 
portance beyond that of a purely metallurgical character. 

Phosphorus in This element has long been recognised as an in- 

Baiic process as a dispensable ingredient for animal life j its presence 

Manure. therefore in our food is a necessity from which 
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there ib no escape. The proper vehicle through which this phosphortu 
can bo conveyed to the animal kingdom is through the vegetable. Con- 
tinnuus crops removed from the soil, in lime exhaust its store of 
phosphorus, and this needs renewul which is done by the familiar use of 
manures. It is alleged that tlie phosphorus contained in the " Ba&ic slag" 
is capable of being assimilated by plants, bo that we have a substance nhicli 
depreciates the market value of the phosphoric pig iron of onr conntry 
to the oitent of 10,'- per ton, converted into a source of positive wealth. 

Origm of !m)irove~ It has been my endeavonr, in what I have said, to 
mmis in Manufacture bring under your notice, how our abundance of 
of Iron. coal and our great resoorces of ore have enabled 

ue to produce cheap iron. Incidentally I referred to the date of tlie 
substitution of pit coal for charcoal for smelting the ore; to the invention 
of the puddling process ; to the introduction of the hot blast ; (o the great 
enlargement of our blast furnaces ; and to the discovery of new proccssea 
for making steel. Let me now add, that not only have these changes 
greatly reduced the cost of the metal, raised its value and enabled it£ 
production to be continued in (ireat BriLiin, after increased pr)pulation 
would have rendered this impoBsible, but the improvements themselves 
with the exception of the Open-hearth process, were originated on British 
Boil by British minds. 
Efftrl of Stfam J'oicer In these days of competition and partic-nUriy in 

oa Trade of World, these days of commercial dejiresBion, there is a 
tendency not only to compare the natural resources of different districts 
and of difl^reut nations, hnt to compare how the relations of each may 
have l>eeu affected by such great changes as those which Lave ariacD 
with the extended use of steam power. 

Food Imporlalion . It is unnecessary to dwell at any leugtb on tbo 
importimce to the human race of a cheap and plentiful supply of food. 
This, in a country with a fertile soil, a favourable cliniale and ft i<opula- 
tion well within the number it can feed and clothe, ulTunls no canac for 
anxiety. Nuch however is, and for a lung time hiis liecn, far from tbo 
position of the United Kingdom, In the absence of any records respecting 
our own agricultural produce, it nould be imivwsible to speak with any 
correctnesa, to the extent of our home production of the necowaricfl of 
life. So recently ns 47 years ago, Porter stated that "Great Britain 
conid never obtain the bulk of her foud supply fruui abroad, as all lh« 
shipping in the world would he insafficient to carry what hi-jf [lOpulatioD 
required." This writer, were ho alive, would bo surprised at the extent 
to which wc are now dependent on foreign nations for food, and at the 
ease with which our own shipping alone convey* it tu this country. 
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Bfftd of Corn For Bi>inE! vi'ars Iwfore our corn liiws were repealed, 
Laws on Pnres. and in some casea after bheir repeal, the legialntare 
raised the price of all articles of food to the consumer, either bj for- 
bidding their importation or by im]xisiDg a d'Jty on articles grown oil a 
foreign soil. In consequence, during the decade ending 1820, the 
average price of wheat was 87s, 6d. per quarter, after which, in more 
peacefnl liraes, 60s. was a common value. With the extension of rail- 
ways in the United States and elsewhere, combined with low sea freight 
and free trade, the price gnidually fell until it reached 35!., and recently 
it has been even lower than this. 

Co»l of Living Abroad So long as the uecesaai-ies of hfe wore much cheaper 
andin thn Umlei inothercount.rie8thanwithu8,theworkmanabroad 
Kingdom. was able to maintain himself and family much 

more economically than could be done here. In consequence foreign 
labour was to be had on more favonrable terms than it was with ub. 
This was notably the case on the continent of Eui-ofje where men were 
plentiful and imported labour unncoeasaiy. Matters were different in a 
new conntry like America where the inducement of high wages had to be 
offered to attract immigrants ; bnt this impediment to cheap production 
was met in the New World, more or less entirely, by the facilities offered 
in the acquisition of land. 

The CHtablishmeut of railways on shore, and steamers on the sea, has 
naturally bad a tendency to equalise the cost of living in all countries; 
and, as a result, wages have risen considerably during Inter yeare in 
France and Germany which are our great manufacturing competitors. 
The American corn growers have, by this change, been placed in a 
position to include these two countries as customers for their ^licuUuial 
produce. The Frencii and German farmers however, thinking ifc nnreaaon- 
&ble that they should be ei^poacd bo the competition of corn grown in the 
western hemisphere and yet not able to buy an .Vmerican plough without 
paying duty, have induced their respective govenunenta to impose 
au increased restriction on imported com, the duty on wheat entering 
Germany being now 3Ub. per ton and 4Ub. for what la brought into France. 
Belgium, it is said, is preparing to follow this esample, which ie one cal- 
culated of course to raise the cost of labour and, with it, the cost of all 
manufactured produce. 

Imports of Food. In order to show how the British consumer has 
benefited by the importation of articles of daily use, I have prepared 
tables from the Government returns, showing the increase in the quan- 
tities brought and retained for domestic consumption in this country, for 
certain yeare since ly-lu. 
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1840. 


1855. 


1865. 


1875. 


1«83. 


1886. 














Live uiiiuali) 




30.600 








120,800 


Buou Bud Lam 


310 


10,000 


34.350 


la>,B60 


IS 1.750 


186.970 






7,750 


1 1,250 


10.760 


31,700 


67,000 


Dead meat, wit u>d 






















15,800 


44.1 IX) 




Pork 


1,470 


laiou 


11.100 


13,300 


18.1S00 


19.180 


1-rf 


G 


6.900 


6,800 


27.000 


42.650 


43.560 


Vuh 


PnAlblloL 


10.230 


23,liOO 


38,700 


Rl.480 


66.1(10 


Kgg* 


5,530 




20.310 




61.720 


66.900 




17.00 


16,300 


50,950 


71,4-10 


118,710 


llS^iO 




11,820 


18.100 


41.300 


80,290 


SH.B40 


91,060 


Cora and ttnur 


630,070 


I.U«G,500 


B,37l,610 


5.3S9.U0 


7.S06.I00 




Ri« 


22,1911 


77,90t' 


28.530 


339.290 


387.350 


122.800 


Onio.« 








42.370 


67.170 


88,M0 


Pototoo. 

Aiiimitl food and M\ . 


IID 


2,'90O 


40,350 


£34.800 


267.460 


U6.O00 


8S8,(i3S 


1,381.020 


2.766,070 


0.510,000 


9,066.170 ;8.2H!t680 












1,785 


74.700 


203,620 


341,410 


381X130, 640;ilO 


KKKD.buCltr.Blidcliecte 


34.4S0 


40.020 


1I2.5H0 


193,080 


254,070, m&MO 


Cumaiid vi-|r(^blea.. 


86S,870 


1,166,300 


2.440.490 


6.976.370 


8.218,070 , 7,467,880 




1.281,0» 


2,766,070 


0^10,060 


OflS6.170 1 8.282,0M 



If, hb lias Iteeti supposed, the quaotity of the arCidcs ^ivcn in tiie 
preceding table and those ^O'own Id the United Kingdom, correal mnded 
in later years in neight with those imported, we have roughly 8J million 
toQB of ibod aa the produce of the United Kingdom. Thitt gives 
0,38,8000 tODB foreign and home-grown as the qmintity consnuied ia 
18-10, ending with 16,782,UUU tons in 1685. 



Food Coxidsbc ih I'hitbu Kivodov. 



ImporMd, tkken at 
Sappoud to be 
grown mt home... 

ToWl 

Eftimntcd popnU- 

Weight rei)uired 
per 1,000 iuliatu. 

I't'rccDtiKV of iU' 
CNiuaor dccraaM 
unce 1840 



t«SS,0O0l 1,281,000 2,756.000 6,510.000 9,1 



8,500,000 a600.000 8.500.000 
9,781,00011,266.000 16.010.000 



9,06ejK)a 

8.600.000 S,600M0 I 

i7.G56,oooiie.7Ha,ooiH 



I0 27,SZ1,000|29,861.00032,749M«S6,611/)0«S6M1/100 



presidest's addrehr, 
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These figure§ must be taken as some indication of the great i 
in the consumption of the necessaries of life which have, by a great 
rednctioti in the price, been placed within the reach of those in this 
country to whom coat determines the rate of consumption, 

A similar conclusion is arrived at by the fig;ures contniued in the fol- 
lowing table also taken from the Board of Trade returns:— 
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r lUrOBTBD ABTICLBR IK TRB TIABS SISCt IBSS ABB 
lOVB or THBABTICLia ALBBAfiTOITRSiyTHBlltPOBTS. 



Co««,lb» 


1866. 


18GS. 


1876. 


1883. 


1886. 


1 16 


Ota 


■30 


-ac 


■40 


Coffee, „ 


12U 


i-oa 


■98 


■89 


■90 


Tm. 


2-28 


82« 


444 






1 Cnrrantofttidrtiuniilba... 


Iffii 


412 


429 


l'47 


4-12 


' Surar, H» 


S9-22 


3717 


62&i 


7I-74 


74-28 1 


ToUcco, 


100 


1-31 


1 M 


l-t2 


1-46 


Wincgrf. 


-sa 


■w 


'53 


■40 


■38 


Siririt., „ 

M»lt,bu.h 


■Wl 


■&1 


130 


ItM! 


0-97 


124 


1-74 


1-95 






B«r. Britl.1.. piU. 








27^12 


26-85 


Bacon Miil ham*, Ibi. 


•96 


a-67 


8-28 


10-96 


ll-<7 


»:g(t«,No. 


358 


1223 


22-62 


M-40 


2766 


Butter, Iba 


1-79 


402 


4-92 


718 


716 


Cliee^ 


iM 


317 


6'4ii 


5-51 


6-4H 


Com, „ 


6316 


9338 


197-08 


250^77 


236-73 


EiM, 


2-18 


5'7a 


11-68 


12-45 


7^67 


Pobitoe>,„ 


■w 


304 


16-05 


lfrI7 


7-06 



E/tet of improved In wlint has preceded it has been Bought to 

Irantit m demonstrate the extent to which our ovrn country, 

United Kingdom ami by the improved modes of transit afforded by coal 
olher Countries. and iron, has been enabled to receive cheap 
BUfplies of food from forciijH nations. As compared with the countries 
from which these supplies are drawn, our indnstry may be considered 
as burUiened with the cost of carriage. This upon the 8j million tons 
may be taken approximately at an annual charge of 12 to £15,000,000 
sterling, On the other hand, had these increased importations been inter- 
dicted, onr population must have remained in 188y what it was in 1840. 
Objections have been, and arc still liciug. raised to certain collateral effetts 
of the low prices at which these importations are brought in competition 
with the producto of our own soil. Time forbids any attempt to speak 
at length of these, and the subject is only allnded to as being part of a 
very complicated system of international commerce of which some sub- 
aetjQcnt mention will be mode. 
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Reference haa also Ik^u made to th<! lieueJita uonrerred on onr h 
industry, by ihe amelioration in our internal means of transport. In 
this it is obvious that ihe ndvantage ton nation 'b commerce from tliig 
oaiise will, to a certain extent, 1« prnportioiiate to the area of its ternt.>ry. 
Great Britain, iu comparison ivith its [•opuktion and man n&ct ores, 
being t!ic Bmallcsl in jioint of size of any country in the irorM, was leas 
dependent than any other on the improvements in question for the 
development of its producing powers. 

Thus in France and Germany the coal has to be conveyed to the 
iron ore, or the ore to the coal, over greater lengtbii of railway than 
intervene between the two minerals in England or Beoilaiid. In the 
United States this prevails to a striking dcpree, fur there we often hear 
of jonrueya of »(iO and even 1,(100 miles luiving to be performed, in 
order to bring these raw mnteriuls together, and almost eTerynhcre tbc 
distances of the mnnulacturing centres from the sea arc nsnally very 
much greater than with us. In the United Kingdom the distances 
whirh seiiamte ore and coal are sometimes only Hi) miles and rarely eioeed 
100 tniles. In addition the improvements connected with the production 
of iron have, as ive have seen, litcn nccompanied by great economy in the 
consumption of coal, a change which, for the reasons just given, has 
proved of greater advautagc to foreign manufiiotuiers thuu to our own. 
On similar grounds there ia no doubt tliat the Basic process fur mat- 
ing steel has proved mtich more beneficial to Franco and Germany than 
it haa been to ns in the country where it was invented. 

The long continued depression in our trade generally, accompanied 
by a retrograde movement in the volume of Ei>mc branches of it, has giren 
rise to much apprehension among political economists as well as among 
others more directly concerned in our commerce. This feeling lias 
naturally l)cen aggravated by the knowledge, that while our products were 
declining iu amount, those of certain foreign countries were lulvanctng. 
Among the conclusions arrived at is an inferiority in point of cdttcatioo 
to that of our competitors of other nationahties. This I believe to mean 
& de6cient scientific education on the part of those connected with the 
direction of our industrial operations. Well! there is no denying that 
Germany iu particular recoguiBcd sooner than we did the imporlancv 
of education among all elasses, as the only safe ground ujion which 
mitii'uul prugiess could be founded. We liave only to coqbuU llie dates 
of the liU'ruture on mining and metallurg}' to learn how much eariier than 
ourselves, not only the Germans, but the Swedes, Frencli, and Belgians 
occupied themwivcs with a scientific couaidcration of die questions 
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involved in the cultiration of these arts. We have, it is true, made 
considerable progiress in this direction in recent years; but I am not 
prepared to say that the same amount of importance is attached to, and 
the same general proficiency in scientific knowledge prevails with na aa 
are to be found elsewhere. From this state of comparative indifference 
and from this condition of comparative ignorance, if they exist, we must 
emancipate ourselves with the least possible delay. We have harvested 
all the fruit we can calculate on gathering in the absence of that guide 
which science can alone supply, and for the maintenance of onr industrial 
position we must turn to scientific instruction or be content to remain 
behind in the race. 

It cannot however, I would submit, be maintained with any justice 

that the British manufacturers, at all events those whose work is of a kind 

with which we are familiar in the North of Eugland, are now indifferent 

to scientific education. How can we, were it otherwise, account for the 

existeuee and flourishing career of such Societies as tlie Institution of 

I Civil and that of Meehiinioal Kngincei^ ; of the Institutes of Iron and 

I Steel ; of Chemical ludnstry ; and, not least among the number, the 

\ Institute of Mining and Mechanical Engineers of the North of England, 

the oldest among several in othei' parts of the kingdom deioted to the 

Beienec of mining, etc. ? 

Skill of BritUh Besides the fears which have been expressed 
Artisan. with regard to the ability of those who direct onr 

workmen, some alarm appears to be felt respecting a supposed decline 
in the proficiency of the arlisans themselves. I shall leave the defence 
of those engaged in branches of industry with which I am but iuiper- 
fleetly acquainted to othera ; but in regard to those connected with the 
use of iron and steel I wenld invite a careful inspection of the work- 
manship displayed in the objects to be found iu our local Exhibition, as 
an unanswerable proof of the groundlessness of these apprehensions we 
have to listen to from time to time. I am not going lo deny that I have 
■ myself heard, from judge? of nndoubtcd capacity, of the high chisa of 
foreign workmanship as compared with some of British origin ; but it 
has always been a question in my mind whether inferior work, purchased 
I here at a low price under the influence of eicessive competition, has not 
I been contrasted with that of a better paid description produced in foreign 
workshops. 

The ofBcial statistical abstracts of our esports however, furnish the 
best answer to this imaginary decadence of skill on the part of otir work- 
men. In 1870 the value of the machinery sent to foreign countries 



lOfi 



PRKHIDRNTS ADDKEftH, 



from onr shores amnunlcd to £5,273,27;!. In IS80 it had riR«n to 
£9,2G3,526. and in lfi83 to £13,433,081 ; the averaeo of tlie five yean 
ending 1885 being £ll,ll9l),57't ; and alt Bold iu markets ia whidi the 
competition of the whole world liad to be met. 

Foreign Comjieti/ioii. The argnments made nae of in reference to the 
undoubted manner in which nnr position &a & mannfaoturing nation is 
being contested by other fouiitries, seems to proceed too much on the 
aBsnmpCion that we poasesa an intuitive genins for indnstrial work not 
found in other nntions ; and, relying on this, we are losing our lunk by a 
neglect of those educationjil measarcs which may end in our having to 
raiign to, or at least to share with, otliers. the honours we huve fnr 
some years enjoyed. 

As a matter of fact, the Dutch, Flemish, Oermans, and Frencli. a 
couple of hundred years ago, were to a great exient onr t«acbora in the 
manufactnring art*. Even in iron, which owcseo mncli to Critish enter- 
prise for its anbaequent development, the Gormans, np to the middle of 
the lust century, t«nght ns nearly all we knew, including the nst^ of the 
blast furnace itself. The possession and early knowledge of the exist- 
ence of large deposits of foBsil coal enabled ua to revive onr moribnnd 
manufacture of this metal upon which all other industries depend. 
While the fonr nations named aliove were dietract<'d by the preeencc of 
large bodies of armed men, engaged in almost incefisant conflict, onr niann- 
factories, unhampered by nctttal war tn onr midst, mode rapid ]imgrca8. 

This progress, nfler the estiibl [aliment of peace in 1815. with almost 
the entire world for our cnatomcrH, was coiitiimcd for many years. In 
the meantime, fresh cnal discoveries were l>eing made on the couiinttil iif 
Euro[)e as welt aa in America, and eventaally, any diSicalties in rendering 
these new resources available, by renson of situation, were oTOrcomeoa \n> 
hnve Keen, by tlic introduction of railways and oclicr iinprovrmuuts. The 
taaiiufBctnring energy n-as revived iu the Teutonic and Iistia nuws ia 
Enrope, and that of the Anglo-Saxons was transplanted to and flonrithed 
ill .\merica. Aa a result our example lias been followed and our ejperiencw 
rendered useful, and in some cases improved, by thtee wlioee competition 
wc have now to face. 8uch naa the activity throughout llic world that, 
as wc have already seen, the annual increase in the Colnl make of pig in>n 
was 50 per cent. Iictwecn tlie years 1871) and 1833, namely from 14 itroct' 
to 21,000,000 tons. In this straggle for supremacy wc lost, in reUtlvD 
advance, the position which we had occupied probably for the last 100 
years. Between 1670 and 16811 die increase of our production na onljr 
31 |>er cent, while that of the other nations amounted to 186 per ceot. 
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At tlie same time wc Btill remain the largMt makers of iron in the world, 
the chief producers standing for the year 1886 in the following order: — 
Great Britain, 6,870,666 tons ; United States, 5,683,320 tones Germany, 
S,48!),400 tons; Frunce, l.SOr.SSO tons; Bel^inm, 097,100 tons. The 
make of this country it must however be remarked fell from 8,-198,000 
tone in 1882 to the figure just given. 

The rapid increase in the case of Germany and Bclginm has com- 
pelled thesetwonationa to become exporters to the extent of fully one-third 
of their united make. It may afipear extraordinary that U^lng protected 
from importations from Great Britain by the cost of the transport, and 
the further protection of import-duties, that these conntries meet ng in 
neutral, and indeed in onr home markets, with something h'ke 2,000,000 
tons of iron annually, upon which they have generally more to pay for 
carriage than we hare, and upon which they lose the advantage afforded 
by the import duty. There arc indications that a position of maximnm 
consumption of iron has been reached in our own country, inasmuch as 
the quantity, including that used for machinery exported, has remained 
pretty stationary during the last dozen years, fluctuating between 3 and 
3J million tons. On the other hand, our exports of iron have decreased 
to the extent of about 1,000,000 tons annually. 

These figures, taken alone, may well lead the British public to fear 
that their own irou makers may be failing either in iutolHgencc or in 
enei^, or in both. This is not true ; no nation, taken as a whole, 
possesses greater natural advantages for the successful piu'suit of this 
branch of industry, and of its advantages Great Britain makes as good a 
nse ns any other people do of theirs. It has to be admitted that during the 
last few years not only has our [iroduction fallen olT, but what we have 
made has left little, or in many cases no profit to the mannfacturer ; but 
in fhis respect we do not appear to be worse off than onr neighbours. 
According to a'pnbliahed list, out of 18 works engaged in manufacturing 
and mining operations connected with iron in Germany, only two made 
a profit exceeding 10^ ; eleven varied from ^% to ii%; and seven 
reohsed no profit or made an actual loss. 

Education in Before concluding this Address, I would, with 
Norlhem Coal-field 'jis<it permission, add a few words on what has 
QJ England. been done, and is doing, in the cause of education 

in this locahty. If, as must be allowed, not an iucousiderahle progress 
was raiide in our works and mines with little help from a knowledge of 
physical science, we ought iu any retrospect, to consider our failures as well 
as our successes. If this were done, we should find many instances of 
Inborn- and money having beeu wasted for want of a proper guide lo 
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direct; ve in otir coiii«g. Bnb irbatever the result of such a etock-taldDg 
of the i^aet ini^lit be, I tliJuk I am justified ia the assertion ihnt we all here 
believe the day has gone by for ns to trust longer to guesa work and the 
time-honoured rule of thumb. This I hope ia our opinion entirelj 
irrespective of any fear of competition from foreign naiions. who nfl«r all, 
were ive their superiors in auy particular iioint would speedily adiipt our 
improvements as wc have imitated theirs. Those of us who are old cuougli 
to remember the period when such learning as that in question wa« rcgardt-d 
by some with disfavour and almost by all with indifTerence, can, by the light 
of our experience, compare the past with the present. We would wish, aa 
the result of this experience, to warn the rising generation and especially 
would we warn those entrusted with the care of it, of the irremediable 
diSiculty to which its members will be exposed, on being placed in positiona 
which then will, and can only, be properly occujiied by those who have been 
prepared by previous training. This is not a light which is danning on 
Newcastle for the first time. Within the walls of the Literary and Philo- 
sophical Society, oTie of the earlier formed institntious of its kind in the 
land, the Reverend William Turner, half a century ago, laboured to 
incnlcato a love of natural science. By our fathers and grandfathei-s Uie 
Museum of the Natural History Society was founded which was enriched 
by the exertions of Hutton, by Alder, by Albany Hancock, by Athey 
and others, and the crown has been placed on the institution by my 
old and distinguished friend John Hancock. Not only has he, by the 
munificencp of the Joiccys, by that of Lord and Lady Armstrong and 
other friends, Ijwn enabled to erect one of the best buildings of its kind 
in the kingdom, but he has presented to it a mngniRccnt collection of 
ornithological specimens, the fruit of a long life devoted to tlic cultiva- 
tion of science. 

I would also mention a name held in high estwm on Tyncaidc, I mean 
thai of Hodgson, the historian of Northumberland, who 6rst called the 
attention of Sir Humphrey Davy to the appalhng calamities accompany- 
ing the then very fi-equcnt explosions in onr coal mines. With his own 
bands he collected the specimens of gas used by Davy in examining its 
properties, and his own life was the first exposed to danger for the 
purpose of demonstrating the value of the safety-lamp in the dark receasM 
of a coal mine. 
Celltj/e of Phjiiral This reference to onr great local indiistir suggests 
Sfimcf the propriety of claiming the merit to which wo as an 

in Nnt'cattle. Institution are entitled in connection with promot- 
ing the cause of scientific education. At its first meeting thirty-fiva 
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yeaFBSgo, and by its first PrcsiJeat — NioLolas Wood — the necessity of 
providiug a suitable school for acientific iustruction was earnestly insisted 
npon. I believe I am tlio ouly survivor of a small committee which was 

1 Bubscquently ajijwinted to consider the recommeudation of Mr. Wood. I 
1 not going to tronble you with au enumeration of the difficulties we 

I encountered beyond saying that monuy, or the want of it, was very far 
from being the least. This at kst was sufficiently met by our former 
President Mr, Edward F. Boyd succeeding in enlisting the sympathies of 
Dean Lake the Warden of the University of Durhum and his coUeagnes on 
the council of that body. As one of those who had an opportunity of 
witnessing the earnestness with which Mr. Boyd devoted himself to the 
work, I would venture once more to place on record to-day the in\'ala- 
ftble aBsistance afforded to us by the University, obtained in a great 
measure through his intervention. 

Some question has been raised as to the amount of success which has 

I attended the labours of our College. I belie^'e sincerely this has been as 
great es the means placed at the dispoaal of its Council entitled any one 
to expect. Xotwithstanding the difficnlties entailed upon the professors, 
for want of the necessary accommodation, nearly 500 students attended 
the closes during the hut session. Of these about one-fifth received in- 
struction by actual work in the chemical lahoratoiy. Out of former 
Btndents, it has been ascertained that more than I^i) have become mining 
engineers, and of these, about 20 have found employment in India, in 

I our colonies, and in foreign conntriee. With these results, and with the 

' growing necessity for properly educated superintendents for mines and 
manufactories, the governing body felt they had no alternative but to 
proceed with the erection of a suitable building for carrying on the 
Work which they ha\'e taken in hand. This step, rendered unavoidable 
by the Ions of class rooms, once more compels the Council to renew 
an appeal for public support. A targe sum will be needed in order 
to retain the seriicea of the present excellent staff of professors and 
to meet the expenditure necessary lor placing the establishment on the 
footing ite merits and im^wrtance demand. This appeal ts addressed 
not only to those who are directly interested in the object for which the 
College has beeu created, but to tiie principal landowners, as well as to 
every resident in the North of England who cannot be dissociated fi-om 
what best promotes the public good of the district. 

It will be for the students, for whose special advancement and benefit 

I the Durham College of Science ut Newcastle has been founded, to show 
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the measure of their appreciation of its obje'its by a ililigent appliofition 
to tliosc branches of knowledge which will be tnti^ht within its walls. 
While recommending an inslitntion like the College at Newcastle to 
public support, I would have it understood that I am not insensible of 
the good work which is being done in what, so far as sinentific teaching 
is concerned, may be regarded as cKcelietit preparatory schooln. Among 
these, althongh there may be others, I wonld mention the Newcastle 
Grammar School, and that io Bath Lane, (for which latter the town is 
chiefly indebted to Dr. Rntherford.) the Grammar Schools at Dnrham 
and Darlington, and tlie High School at Middlesbrough. 



M. V. Daix, Ing6nieiirdesMini«,Con8trueleur-M«'anicien, Chevalier 
de la IiC'gion d'llonncur, a St. Qnenliii, t'rance. addressed ihe meeting as 
follows: — 

SfEssrEiTRB, — je ii'ai jamais, autiiut qu'aujuurd'hui, regrctl^ do nc 
pas savoir I'AiiglaiB d'nne fa5on sulfisaranient correcte pour pronoiicer na 
discours; car, pour la mission qui m'a i-U' coufiee, j'anrais voulu ma 
faire bien compreudre de Tons tons. 

J'ai, en effet, Messieurs, i^ voas remercier, non seulement de I'invita- 
tion que Tons aves bien vouln adresser aux ing^nienrs etraugeni d'aasister 
k votre meeting, mais encore de I'accueil gracieux et bienveiUuut qae 
votis Hvvj. fait a ceuT qui out pn se rendre a votre invitation. 

En vcnaut dans le Nord de I'Aiigleterre, nous aavious fort bien. 
Messieurs, que nous y serions biun rcynii, el cela pitnr un double motif : 
tout d'abord, le travail rcud les homnics mcilleurs, elle Ics reud bi«u- 
veillants pour lea etrangers; car c'est Ini. le travail, qui est k- gimnd 
pr^urseur de la pais ; el, sons ce rappm-t, voire ri^ion, MesHeurB. est 
uue des plus priviligi^es, c'est mie de celles oil le travail cat le plus en 

THAXgUlTION. 

Qaint.Bimi,— 1 have never n^ratttd hi much u 1 bavs to-da;r loj iiulnli^ to 
■peak Englinh in a tafflcioiitly flu«ut nianiior to eaMv nw l4> aiUraM jm in llwt 
langnnge ; for that irliicli 1 have Io my I would niih In be cuiii|>rvlwiiilsl bf Jrnu all. 

1 bavo in effect, gciitlcmco, to tliaiili you, not only toi tlio Invitation wliieh jm 
bare been m kind a* to give Io en^neere iit ntli<ir countrie* iti att*nd jiiar nwatlng, 
bat aid) oD accoant of the gradou* a»d ooiirt«olu welcome jua hava givfti Ukko afbu 
bare becD able to arail IlictntelvcB of foar invitation. 

On cuniinit to the North of England we felt lure ire *hoald be well rMrirad. mod 
that for two rvaaon*. First, nork niakis iiii>ii better anil mot* ecnirlvDua to itnuifrra, 
for work i* the gn%t precuTHir of pniec. and in thin mpccl. gentlemen, jput ffietrict 
la ono of tbe mort pririlcffn], for it i* one of tbow wbon worii ia moat booomd. It 
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honnenr; il suflit dc i«rcourir. comme notia I'avcns fuit hier, la Tyiic 
depuiB Newcastle jasqu'i I'eQdroit oil olle Be j'ette dans la mer ponrse 
rendre compte de I'activit^ industrielle de cette region du Nord de 
rAflgleterre. Lea usines, lea d'tablissements iuduatrieU a'y succMent si 
mpidcmenb qu'ua ue salt vraimGiit oil sc termine la rille, et qa' on bg 
demande si elle ne e'l^tctid pas depais id juBqa'ji Tembouchure de la 
Tjne. 

D'autre part, MeBsieure, Newcastle uong i^tait bien connue, la reputa- 
tion de voB ptres est faite et le respect fUia], si en honneur parmi toub, 
eat tel que les bonnes traditions ne se pcrdent paa. Or, en parconrant la 
route si moaveraent^'c qui conduit do la Central Station a I'ExpoBition 
on rencontre, vera le milieu, le Monument que touh avez elev^ ii la 
memoire du Earl Orej. Pour honorer ce grand citoyen qui fiit long- 
temps premier miniatrc, vons avcK signalt'- en prtmicre ligne que pendant 
les cinquanle ann^s qu' avait dar4 sa caini^re politique, il avait H6 con- 
etamment I'avocat, le defenseur de la paix. 

Voua voyez doiit bien, Messicurp, qu'en veuant ici, noos bbvIodb y 
trouver des amis, mais votre eiuellent accueil a dt^'paas^ nos eep^rances et 
je tiens k vous dire que ccux de vob invites qui n'ont pu ae rendre ici 
^pronveront nn double regret: c-elui de n'avoir pn admirer lea choses 
Bplendidea que vons nous avez montrees et celui plus vif encore de n'avoir 
pu app racier votre excellent accueil. 

Tbanslatios. 
a fiifficioiit to go, M we diil, cliitm tlie River Tjixe, Froni NuivcagUe to the spot where 
it throw* itsi'tf into the sea, to be enabled to cimprebend the itidnatriRl sctitlty of thin 
region nf the North of KngUiid. Kutories >tid indiiilruU cutiihliahmcuts succeed one 
uiother so rapidl^v thnt it is impossible to my where iLe tonii of Newcastle Hiikbes, 
ftnd one Bsks orieivlt whether it does not entelid from where we sit at present to the 
mouth of the Ty^\e. 

Sceoudly, genttemen, Ncweastle was cell known to ns; the reputation of jour 
£atb«n ia established, and filial respect so iniieh in honour amongst }'UD, ia snch, Hmt 
jonr good traditiuna will not be lo»C. Indeed, in passing along the alreeta ao full of 
" " ■, which lead from the Central Siation lo the Exhibition, one aees about niidwn; n 
tninent which ha* been erected to the nieinor,v of Earl Ure.v. To paj honour to 
this great citiien, who waa for a long time prime miiiiater. yoa hare )ilaced prominenllj' 

' before the world that during the fifty years of his political career he was (-nnataiitly 

. tb« advocate and defender of peace. 

Voa will rMdily understand then, gentlemen, that in coming here ue were ivi'U 
ire that we should And friends ; hut jcmr vorj warm reception has eicecded our 
bopes, and I would eipeciaUj remark that those gentlemen who were nnublc to accept 
jour invitation will eiperiancB a twofold regret— first, in not haTiiig been able to 
■dmire the aplcndid cullection of objecta which jou have shown us. and, secondlj, what 
la eran more to be regretted, not having been able to feel the ivarmth of your excellent 
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Nona qni, plus heiireiix, nvons \m veuir, mus garderons pr^ieusement. 
MeasieurB, le sonvenir dys grandes et IwIIes choses qoe voua nous avez fait 
voir; V08 charboniiages si parfeitemcnl organisi'a, voa iisiuua si bien 
install!^ cl Bi admirabliMnent conduitca; uoiis unrons loiigtutnps devaat 
lea yeas lea magnifiqnea Iron-works de Jarrow, b\ puiasaniDieiit ouiillies 
comine forra et comme production el radmirabic organiBolion dea Tyno 
Docks, oil, par autte des diapoeitiona intelligentea qni ont prf'sidt- k lenr 
ot^aiiiaution, 20,001) tonnes de charbon peuvent, chaque jour, lire charg^ 
dana des vaisseaux qui vont porter an loin le nnm de I'Angleterre co 
general et celui de NeivcaBtle en particulicr. 

Nona n'oublierons paa noii plus, Mcaaieura, rorganiBation si belle de 
Totre exposition, qui ae diatingtie tout particulierement par les travanx 
pacifiqaea qu' ello fait admirer, par le clasacment si inlelligent dii grortpc- 
lucnt dea appareils, par la division raisonnee de I'^Iairage 61ectrique oil 
toua lea Eystemcs sont ai bien repr^aentf« et ai bien instaJIf-R, et anrtout par 
le caract^rc ap^al et ^mineininent pratiqne de cc qai lonclie it la acii'iicc 
de riiigenieur eb h I' Art des Mines. Je signalerai pins particulj^remcut 
ce qui est expo8t> daua la partie Nord des Janliua: Iw muddles d<» minee 
de charbon, de plomb, et les casais dc traction ii riutirietir des mineii. 

Cette partie de votro exposition, Meesieura, est caractZ-riatiquc, jamais 
encore on ne I' a vne niille part; les dispositions priaca font ressoitir U 
valcur pratique dee Ing6niears et des Indiistriels qni I'ont organia^, et j« 

Wo on the Goutrarjr, vho more lut]>pilj linve-biwii iiIjIi' to oume, will well eturd tli« 
rumeinlnwiCG of tliv greal Kurki whicb joa lure cnnlil«l u> to ux, VonT colUcria* u 
porfcfltljr oTgwiiwil i yoar fucturio* to well urali^cd &uil m kdiiiimbi; cotiilnctoil ; w« 
■lull bave fur n long time buforo mir uyoi, u a vinluii nf tnnx wid [imilartion. tlw 
migniftocut ironworlu of Jvrow, witli it« )iuwi-rrul tiuuhiiierjr ; ■!» the wlniiTmUa 
urgBiiiifttiuii of tbo Tyno Ducki, uiicrc, \u n coniaiuenre of the inuWjfuies vhidi 
dirwtwl Iboir toiwtniction, 20,000 tun* of eo«l havo bwn iihii<|>til (irr il«y in t»m4« 
which carry to nil parta of the world tlic iiaiau uf Kiigland in iKncrnl and ot NewnwlW 
fn particular. 

NeillHsr will wo forget, gentlemen, the iplendid organiMtinn uf jour Kxblbition, 
which ma; be coniidcred particularly to excel in iIhiw jmcvful trorki to which it 
Invites admiration, b; the intelligeut claMiHosti'in and irronping of qritenu of tna- 
eLiner;, by the (dentific way in which alt the lyitcnu iif electric lighting bav« bMn 
placed, and, above all, by thn specially practical way in which all tint ba« rvfeivnce to 
the icicnoe uf vii|rineerin|( and the ]>rufvwion of mining Iiiu been diiplaycd. Anil I 
would eapceiiilly draw atteutiuii to th« modeU uf coal and loul iniim, tugotbor with 
the minicniDii tiyiteraa of tntction raited for tho coOTCyance of cnal in lb* interior of 
the miiio, an eihiUlcd in the North Uardena. 

Thii )iwt of yonr Exhibition, ^ntlemen, ia nniquo; nathin^ like it h>* boca hmi 
anywhere; and the way in which it baa been carnal out iluiwa well iIm ptadkal 
IcutwUiVe of the uii^nctr* and maiiufacluren n lui liaie cir^suiivd it, and I bave no 
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croiB ponvoir affirmer ici que celte orgnTjisatinn d'esEais [iratiqnes faits 
en grand Bervira de module aus organisations des expositions f^ttures. 

Au nom des Ingdnicurs Strangers presents, mais encore au nom de cenx 
qui n'ont pu venir, je vona remercie, Messienrg, de voire iavitation et de 
Totre si excellent accuoil. 

Je ne pais m'adreaser spficialement ii ceiix d'entre vouh qui nous ont 
plus partiouli^rement accneiUis, je craindraia en agiesaut ainsi dc laiEser 
croire que tons voub n'avez pas St6 bienvcillants; et, sons peine de me cr^T 
des inimities alora que je desire n'avoir on vous que des amig, je devrais 
vous citer tons. Je remercie done tons les indnstricls qui nous ont re^us 
avec tant de bienveillance, je remercie tons lea merabres de I'Asaociation des 
lugSnieurs Miniers et Mficaniciens du Nord de TAngleteiTe dans la per- 
Bonne des deux honorablea gentlemen qni les ont reprfisentds si dignement 
et qui nous ont particuliirement ai bien accueillis; j'ai nomrae votre 
honorable president Sir Lowttiiaii Bell et votre honorable vice-president 
M. William Cochrane. 

TSAHBUTIO!!. 

beaiUtion in tUting here tlut thiti exhibition of practical methods of trBiiait miule on 
■Qch a large icale will serve as a model far all aimilar undcrtnlcings iu fnture. 

In tbe name, therefore, of tlie engineers viHiting here, aiiil further in the iwnie of 
thow nho have not been able to come, I thank ;uu, gentlemen, for j-our kind iiivila- 
tiiin and for jour moat excellent receptiLiii. 

I oannot address myself specially to all Ihosc amongst yoo who have been moW 
pressing in their attentions, lest I should be thoogbt to infer that you hod not all been 
equally kind; and therefore. l« avoid creating foes where I onlj desire to find fninds, 
1 thank all who have received us, and i tbsiik all the mLmben of the ^u^th of Eug 
land Institute of Mining and Mechanical Kngineers <n the persons of the I«o honour 
able gentlemen who have represented them so well and «ho have rcccixed iis lo 
well, nauiely, yonr worthy president. Sir Lowtluan Bill mil loni Hoilliy jice 
president, Mr. WitlUni Cochrane. 



Mr. M. H. Mills, of the Chester6eld and Midland Institute, said he 

wished to say a few words as a member of the Council of the Chesterfield 
and Midland Institute in thanking the members of the North of England 
Inatitute for the very great hospitality which they had received during 
their visit to the North of England. He waa quite sure when they re- 
turned home every one of them would hunt out particulara to try if they 
could find strains of north country blood among them, and so be enabled 
to lay claim to connection with the north country people. He thanked 
the North of England Institute on behalf of his luHtitute. He waa aonj 
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that none of the vice-pi'esidcnts of the Chesterfield and Midland Institnta 
had been able to stop till to-day, havinp been obliged to po home. 

Mr. Jahks C. Hunter said, he also had great pleasure iii tbanldog 
the North of England iDstitute on behalf of the Geological Section of 
the Naturalist Field Club of Barrow-in-FiimoBS. His colleagues and 
liimaeir, when they returned home, would be able to tell of the hearty 
and hoBpitnble reception they had during their i-JBit to the meeting. 

Mr. T. W. Embleton said, he bad hoped that he wonld have been 
led to eit silent, and that he would have been able to conclude his visit 
to his native town without being called upon to make a speech. As 
President of the Midland Institute of Mining, Mechimieiil, and Civil 
Engineers, he thanked the North of England Institute for the very 
hospitable way in which the visitors had been received. He had been 
pleased to visit his old native city to Bee the improvements whith had 
taken place since be went southward sixty years ago. About 7" years 
ago the banks of the Tyne were covered with wood. At that time the 
only public conveyances l)etween this city and Shields were the "Shields 
Gig" by land, Bitd the so-ralled "Comfortable" by river. The iHticr 
mode was very inconvenient, and not unfrequently the "Comfortable." 
drawing alwut three feet, was stuck on the Hebbnm sand for hours. 
Now the banks are covered with manufactories of every description and 
ships of the largest burthen can reach the works of Ixird Armstrong & 
Co. miles above the Swing Bridge. 

Mr. J. S. Dixon said that, as President of the Itlining Institute of 
Scotland, he also had to thank the North of Eugliuid Institute f(>r their 
invitation and the enterlainment which had been provided for thom. 
He was glad to be present to return thanks on behalfof the visitors for the 
greatkindnesB they bad received, and the great amount of iDstructioD ibey 
had got from visiting the splendid collieries in this neighbourhood. 

The Pberident said, he would assure those gentlemen who had 
spoken how very gratifying it was to l!ie Council and meiubtira of the 
North of England Institute to hear that their endcavonn to render tha 
stay of the visitors here not only useful, hut agreeable, seemed to have 
been entirely succcssftil. He wonld convey the kind messagw, pRrtica- 
larly of M. Daix — whoso speech would be translated into EDglish, and bo 
published in the Transactions— to the EKcciili vc Conncil of the Exhibition. 

Mr. John DAGListl said, that in rising, uneipect^.'dly as he did, ho 
was sure he would have tholr entire sympathy in proposing a vote of 
thanks to the President, Sir Lowthiau Bell, for the very valuable and 
interesting Address which they had had the gratification of hearing. The 
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world-wide eminence of Sir Lowthian made it sure that the Address 
would contain mutter, not only of interest for the moment, but Buggestiye 
for the ftiture. The Addresa would furin a matter for serious consider- 



vote of thanks 



Btion with all of thorn after this meeting. He 
to the President for liia Address. 

Mr. Geohoe B. Bhuce (President of the Institution of Civil 
EnguiecrB) said, he was not a member of the North of England Institute, 
but if a stranger in that sense might be allowed to second the motion jiist 
proposed, he would have great pleasure in doing it. He had come to the 
meeting with the special object of hearing Sir Lowthian Boll's Address, 
Bud he was sure they would all road it over very carefnllj. There was 
one part of the Address to which he bad listened with considerable 
interest, and that was the portion in whicli Sir Lowthian referred to the 
danger they were in of being overmatehed in their competition with 
foreign nations. He thought it was true what was said by Su* Lowthian 
OS tu the absolute necessity of their taking care to see that technical 
education was followed up in this land in a way that it had not hitherto 
been. He could not help feeling that the English had something in 
them besides education. He did think they need not look at education 
in a spirit of despair in comparison with other nations. There was a 
degree of spirit and energy he held in the English people — it might be a 
national prejudice on his [lart, he did not know — which enabled them, 
in spite of defects in education, to work under groat diHicultics. He 
remembered when he wns making a railway in Germany, aud the contractor 
was English, and had an English engine-driver. According to the Gorman 
law. the engine-driver must pass an cxaminution. Jack conld not pass 
an examination in English, much less in German ; and so the contractor 
was obliged to have a German driver on the locomotive. The contractor 
fuund he was then not getting a sufficient amount of work out of the 
engine, and said, "This will not do," aud be put the English driver 
back on to the footijonrd to do the work, and the other man remained 
also as engine driver in the eyes of the law. The contractor paid both 
men rather than not have the work go on. It was not education in 
that case that succeeded. Let them get education ; but do not let 
them seek it in the spirit of despair, as if other nations were over- 
coming them. He hod very great pleasure in seconding the vote of 
thanks to his old friend. Sir Lowthian Bell, and was very glad to be back 
in this old town where he was bom, and see an old school-fellow sitting 
as President. 

The vote of thanks was agreed to. 
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The PHE3iDt;KT said he was very much indebied to the two gentle 
men who had proi)osed uiid Bt-conded the vote or thanks. lie mnat 
express the bi.ipe that his old auhool-fcilow and Mend, Mr. George Brace, 
did not imagine be waa at all afraid of the position whieh the English 
were capable of taking in the race of nations. All he had wonted to 
impress on the meetiug was, that the English had got very formidable 
competition to meet, and that if thej wished to compete Bucocesfully they 
mnst keep abreast of other nations in the matter of edncalion. Ifiuiy 
one told him Eoglishmeu were falling behind other nations, he would 
ask for his company for twenty-four hours, and would take him down to 
sec the Forth Bridge, and would ask, " What do you think of Kngtiah 
engineers after what can be there seen?" lie had just learned that 
there had now been 1,000,000 visitors lo the Exhibition. As they were 
on the subject of technical education, he would recommend all employers 
of labour, and otliers who were interested in the intellectual progress of 
those with whom they were associated, to take a very early opportunity 
of sending their workmen to the Exbibitiou, in order to avail themselves 
of the scientific education to be gained there. 



The Secretary read the following paper o 
Mining Institutes ofGroat Britain": — 
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Hate the mining engineers in the United Kingdom any iostitnlion 
sufRcientij well organised to effectively represent their interests in that 
quarter where these can best be promoted ? and, if not, what steps had 
best be taken to have them bo represented ? are questions the solution of 
which this paper is intended to facilitate. 

The mining engineers are a numerouB and influential body of men. 
They have the snperlntendence of the extraction of nearly 180 million 
tons of minerals, of the value of fW)ra 50 to CO million pounds. They 
have established various societies already in different parts of England and 
Scotland, and although none of these can be said to be more than provin- 
cial associations, yet, nevertheless, some of them are of very considerable 
importance. But, up to the present time, no effort has been made to found 
a anivcrsal society in the metropolis j tlie result is that the mining 
engineers arc not repn^ented as a whole, and, therefore, tlmt their in- 
flaencc is diiided and weakened. 

Another very great incouveiiience of the present arrungcmcnt is tliut 
the transactions of each society often contain papers which have been 
read before other societies, and that a mass of useful information is divided 
and rendered difficult to refer to. as it is not indexed in one collection, 
each separate portion having only a limited circulation. 

The mining operations of England aud Scotland are spread very 
nnequally over the two countries. For the sake of convenience in con- 
«dering the subject, the total output has been divided into six local 
districts, each represented by one or more mining aEsocialions, all of 
which freely enrol other ctaiwes of enKineers to raemltership, (Sec 
Table ]7.)» 

1. — Notth of England, which raised in 1886 aljout 44 million tona of 
minerals. This district is represented by the "North of England Insti* 
■tute of Mining and Mechanical Engineers," which has 16 members 

• Proufs of bU nmtWr rrfwritig to tbe various ItiBtitiilioiiii mentioned in this paper 
hare been tent to tbeir respective Secretariei, anil appMr lu corrected b; thoce 
gendemea. 
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and a total inoome of £39 for every miUioa tons raised in the district it 
represents. (See Tables Nos. 1, 2, and 15 in the Appendix lo lliis paper.) 

2. — T}« Midland Coal-field, niiicli prodnccs ubont 00 million tons, ia 
represented by two societies, one " The Chesterfield and Midland Countie* 
Institution of Engineers," and the other " The Midland lustiUile of 
Mining, Oivil, and Mechanical Enfrineers," which, combined, have nearly 
fij meinbei-s and a total income of about £0 for every million tons raieed. 
(See Tables Nor. .1. i, and !:>.) 

3. — Stajfordihire histrirl, producing about 19 million tono, represented 
by two Hssoointiona, the *' Xorth Staffordshire Institute of Mining and 
Mechanical Engineers," and the " South Staffordsliiro and East Worc«ater- 
shire Institute of Mlniuff and Mechanical Engineers," These, together, 
have 24 membere, with a total income of i'lfl to every million tons 
raised. (Sec Tables Nos. b, G, and lb.) 

i. — ScoUisli DUtricl, producing 24 million tons, rcpresouted by tha 
" Mining Institute of Scotland," having IH^ momljers. with a total income 
of about XIC 10a. for every million tons raised. (See Tables Nob. 7 and 
15.) 

5, — South Walea, producing 31 million tons, represented by "The 
South Wales Institution of Engineers," having 1 1 -3 members, with a total 
income of £25 16s. for every million tons raised. (See Tables Noe. 8 
and 15.) 

6, — Cornwall, producing half a million tons, represented by ifae 
"Mining Institute of Cornwall," having 484 members, with a tvUl 
income of £020 to each million tons raised, the produce in this case 
being mainly metnlliferoUB ores, nut con!. (See Table No, 9.) 

The British Society of Mining Student*. — It is difficult to dci^ide 
under which district to pnl tills very useful inatitnte, and therefore it has 
not been classified under any, but taken by ileelf. It Is a very iiupunaiil 
body, which should be and is the very back-bone and rocruitlng-grouutl 
of all the others. Its pa)>er8 are generally excellent. It has 232 nicmbonj 
i are free honorary members, Gl honorary, 41 senior, and 128 subscribing 
members. The subscription of honorary and senior members is IOl, 
and of other members "a. (id. per annum. 

This society publishes ita proceedings in a very excellent form, lias 
an income of £87 from its subscribers, with arrears amounting to 
£23 li's. ltd., or about 27 (ler cent, of the sum paid by the membon. 
It« balance sheet is given in Tables Nos. !» and 11. 

In addition to th(.«o there are various other bodies, snch u Uw 
Uandiester Qeologioal Society, which are more or leaa oocnpitd wiUi 
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mining suhjeols, but those institutions already descril>ed arc considered 
sufficient to illnatrate tbe subject. 

U will l)e seen tlmt tlic diatricte are very unequnliy represented. To 
what extent this ineqiialitj exists practically and otherwise than on paper 
wonld require to be decided by some one who lias a more intimate know- 
ledge than the writer of the nature of the mining operations carried on 
in the various centres ; for iiiBtance, altliough Cornwall as a centre socma 
Ui produce very little mineral, still it has compurativcly a large nmnber 
of members, and a by no means insignificant income for the quantity of 
the mineral raised, which is of very great value j whereas probably the 
largest district of all, which possesses two iDBtitntioDs— one of which is 
of considerable importance^has only Oj members to every million tons 
raised, and has a comparatively low income. 

Perhaps the most prosperous of all these institutions is that in the 
North of England. This may possibly bo ac«)untGd for l>y the fact that 
it was the first to commence its work in a district which may almost be 
said to have inaugurated coal mining, and which at the time was thought 
the most considerable mining centre in England, and this cansed it 
originally to be joined by many leading men from the other districts, 
who do not like to forsake it even where other societies have been formed 
nearer to them. 

The unequal proportion of the numbers of members in the various 
societies to the districts which they respectively represent is, however, a 
matter of very great importance, since it may cause much dissension 
should the views advocated in this paper c\'er he discussed. This portion 
of the subject ought not to be passed over withont the remark that the 
mineral owners — the influential possessors of the soil — do not seem to be 
ade<|nately represented in any of the societies above enumerated. Before 
anything like a strong central association could be even thought of, the 
aasiatanc* of the majority of theso gentlemen shonld be obtained. They 
are very deejJy interested, and their membership would materially 
strenglhen the position of any society to which they belonged. 

Referring to Tiible No. 15, it will be seen that there are in the eight 
institutions mentioned above 2,58i members, with a toUd income of 
£4,U85; the income from members being £3,533, and the total amount 
of arrears £1,285 — that is, 36 per cent, of the income received from 
members is still standing over for collection. It must not, however, be 
supposed that the whole of these 2,58-t members represent tbe same 
number of different individuals ; beeatisc, by an esamination of Tabic 
No. 16, it will be seen that a great uunibei' belong to more than one 
institution. 
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The North of Gnfrlaiid IiiBtitiitc hu in othfT aocietie* 118 

Soutli Wales, beaidei the mcinben which it hu in the above 

■oeiety, haa in other tocictict .., ... ,., 16 

HidUad, do. do. 17 

CliMterMd and Midland Couiitiw, do. do. S 

ScotUib ... 1 

MaUugfttoUluf 15G 



Which nnmber, anbtracted from the 2,584 given before, reduces Lhat 
number to 2A29. This shows that if all the mining eu^Hncers ut 
present eni-olled in provincial societiM were t« be all members of one 
society, tbev would form a very numerous and powerfnl Iwdy of men, 
much more likely, than as now, to command the co-operation i)f ike 
mineral owners. London is, no donl)t, the centre of attraction for nigat 
professional men, and members would tni^'id \un\i disCunrcs to attend 
meetings tbore who would not go to any other town, however laiye. 
because in r^ondon there is very frequently some other busineu to atteud 
to, and in that city more influential people are met and additional oppor- 
tunities of professional employment are presented. Besides, London, 
CBpecially in the spring, ie the focus of all Parliamentary work i and if 
any impression is Lo be made on (joveriiment, or any inquiry to Iw nude 
or important ui»tier to be reported upon, London ts the placv ill which 
to do il. This is pecniinrly the case with the minlntr interest, which is 
so continually being interfered with by Qovemmcnt. 

It may be said, however, that there will be many and fonniduhle 
difficulties to overcome before any such society could be Biuicessfull/ 
established in London. This is no doubt true, although it might not be 
expected from the experience of the Mechanical Kngineere, which body 
succeeded in organising their Txindou offices vvithont having to overoonw 
many serious difilcuilios, because the change involved no loss of mouoy or 
sacrihco of property, for they were not lied to Birmingham by fonemag 
n large or expensive establishment. 

Many of the mining and en^ueering societies mentioned above have 
already spent large sums of money in providing handsome buildings fot 
their accommodation, and have collected extensive libraries, which they 
would be unwilling to forsake ; and as they have considerable local in* 
fluence, it would be difficult to induce them to break up their societies to 
form one larger in London. Nor would it bo advii<ahle to do so, exta U 
it were likely that they would agree to the change, for mining, unlike 
mechanical undertaking is confined to the place where minrral is coo* 
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tained in tlio soil, aad is not sprend over all Etigliind like mcchaiiicaL 
engiDeering ; and as each district has ita peculiar modes of working and 
varieties of minerals, it is most ndvantageuus to have local Bocietiea where 
these can be discussed amongst those engineers who are especially con- 
nected with them. It would therefore seem that the only way to induce 
members to found a society in London would be to preserve the autonomy 
of the district societies, and have a general federation of the whole in 
Loudon. 

Althongh it may not appear at first sight that London is a mining 
centre, yet it contains many professional gentlemen deeply connected with 
copper, lead, gems, and the precious metals j and before, or al the same 
time, that the federation of all the societies in London is carried ont, it 
would probably be advisable to have a local London institution, called, 
for instance, " The Mining Institntiou of London," devoted specially to 
this class of mining, and taking the same general position towards the 
federated society as does each one of the country centres. 

Again, the writer's experience shows that there are many EiigliBlimen 
in India and the Colonies who take a considerable interest in several of 
the local institutions, and who contribute to them most valuable inform- 
ation. If the new federation were established, it is more than probable 
that colonial centres might be formed, and a very valuable mass of inform- 
ation in the sha^ie of papers might be rend and discussed in the place 
where all the facts comiected with the papers are known, and sent up for 
publication to the federated society, which might in a few years take np 
a very important position, not only in England, but wherever mining 
operations are carried on. 

It would lie as well, perhaps, hero to pass in review two existing 
London societies — "The Institution of Civil Engineers," and the "Insti- 
tntiou of Mechanical Engineers " — as types, first, of what a society should 
be which rcpresenta all classes of engineering, and, second, what a society 
should be which represents one cIrfs only. 

The Institution of Civil Engineers embraces all classes who are en- 
gaged in "the art of directing the great sources of power in nature for 
the use and convenience of man," and this definition allows it to (okc in 
nearly everybody. To become a member, however, of tliis very powerful 
body requires a man to possess a considerable amount of skill, and the 
honour is eagerly sought and tenaciously held j bo much so that it is rai'e 
for any memi>er to be in arrears of payment, and in their balance sheets 
the word is almost nnknown. Being a member gives considerable advan- 

18 ofa pecuniary and professional nature, as both foreign and English 
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projectora seek amongst its rankB suitable persoDS to cany onl tlieir 

eaterpriaes, and choose them as arbitnvtora in their disputes. 
Till- annual subscription to the lostitution ig, for— 

Keaid^nt Membora ... ., * « 

Nan -resident du. ..t — 3 3 

Resident A««octiitos 3 8 

Nnn-reiident do. ... ! 1! fi 

Resident StudenU ... 3 S 

Non-resident do. ... I II 6 

New mcmbcra imd associates pay an entrance fee of £10 lOs. 

This society had. on the Slat Man-h, I88il, 90 honorary memlicrB, 
1,542 members, 2,111 associate members, 501 aasociates, and 926 sto- 
dcnts, making a total of 5,100. The income from annual BabBrriptiuns 
was, for the twelve months preceding the date named, over £1S,"00, of 
which the arrears only amount to £S7fi, or not » per oent. of ihc sam 
QctnaDy received as subscriptions. (See Table No. 12.) 

The Institntion of Mcchniiical Enfrineere, which has li«-n lonited i» 
London now for l«n years, and which is taken as a fair type of tW 
second description of societies, viz., tliose which represent on* particiibu* 
branch of engineering science, has been vt;ry snccessful. Many of iU 
raembei"s arc also members of the older institution, U baa — 



A Hanoru-f Member*. 
l,fill Memben 

31 AaMwUtei 

IS-t GnulntbM 

ToUl 1.II7* Mtmben, 



U 8 
.800 
,.200 



with a total income from subscriptions of £4,859. The arrears amount 
to £433, or aljout |ier cent, of tlie snm actnally received as siibecrip- 
tions. (See Tabic No. 13.) 

The relative importance of the two societies may be put thus : — 





M-^ 


A»M« 


( 


fW. 


Vmtlt. 


Cfril Engineer. 


1,M3 


t.m» 


1 ^ 


t 
18,196 


w« 1 a^ 




1,511 


84 


IH 


4,8S9 


m , »9» 



There is also a significance with regard to the item of arrears which is 
perbapc more important than at first sight would appear, for irreapediTC 
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1 proof that the membcrsliip in not 



of thfi money lost to a Bocietj- il 
highly eBteemed, and that its members are rerriiilrtl to a certain eitent 
with drfficalty, the houour of aflmisaion not being sought for with sucli 
rdour as would prevent them from dropping off at tiie first convenient 
jpportanity. 

The arrears of these two societies, as given aljove, amount to 3 and S) 
r cent, of the total subscriptions paid, whereas by looking at Table 
Mo. 15, it will be seen that in some local mining institntions they amount 
a more than half the Bubaciiptions paid. 

It is true that among the provincial societies there is one bright 
[xption to be fonnd in the Mining Institute of Scotland, the amount 
|f arrears there not even amounting to one per cent. This is due to the 
( that the rule aa to cutting off members who are one year in arrear, 
md not carrying forward such arrears, is strictly adhered to, and the 
UTcars shown in the abstract of accounts in each year are the arrears 
if the preceding year only. 

Taking the total amount paid in subscriptions and the total amount 
of arrears due in all the eight societies quoted above, the arrears amount 
to about 86 per cent, of the amount of money obtained from members 
during the year. 

This seemg to be the most powerful argument that possibly can be 
adduced in favour of having a central society, of sufficient power and 
influence to make it the interest of every mining engineer to belong to it, 
and when once admitted a member to stand by it; tor it in evident, from 
the amount of arrears shown to esist in the present local societies, that 
the honour of membership is not sufficiently appreciated, and that very 
many more mining gentlemen would belong to a powerful society than at 
present belong to the numerous smaller societies that are spread over the 
kingdom. 

The mining engineers could not expect to have a society of the 
importance of the Institution of Civil Engineers, who, as before stated, 
embrace all classes, but they might reasonably hope to have an organisation 
which would equal, if not exceed, that of the Mechanical Engineers, in 
the number of its members atid in its income, were they united and had 
their head-qnartera in London. 

It has been before stated that the difficulties the Mcchaniai! Engineers 
had to overcome in moving to London were of a much lighter character 
than those which would have to be overcome by the various mining 
associations were they to form one central society ; in fact, if the forming 
of a central society meant doing away with the local societies it might be 
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Sftfelj conceded that the chiinge would bo iiiipossfhle. The only way, 
therefore, that seems o[)en to consideration is whether a federated 
Bssoeiittiou could not be formed, called, perhaps. "The ImperiH' 
Mining Institute," which would in effect create a perfectly new gociety 
in Loudon, with which the wliole of the present local societies should 1* 
affiliated. 

As neither of the two large I^ondon cstablislinicnts Itefore described 
are affiliated with any local ones, it will be necessary to seek such inform- 
ation as may be available in order to see how a fedemtiuu could be 
accomplished. The only aocicty which seems to offer some {witits of 
similarity to what has just been suggested is the Society of GbemJeaJ 
Industry, which, although only recently started, has nevertheless been 
exceedingly Huccessful. The general meetings of the Council of thia 
society are held in the offices in London; it has eight provincial seaiunB, 
viz., at Birmingham, Bristol, Glasgow, Liverpool, London, Manchcstn', 
Newcastle, and Nottingham. AH subscriptions are paid into the general 
fiind, out of which the provincial expenses arc paid. The PnhlicatioD 
Committee ait«< for six montlis in London, and for six months in Man- 
chester, where the journal is published and printed. This committee 
examine all the sectional papers, which, however, together with the dis- 
cussions, have already been rerised by the local revision committees and 
endorsed by the local secretaries. There are 2,300 members, who pay 2&s. 
each, and, although the Society is of recent formation, its finances are in a 
highly pr(«perou3 condition. Each section hoa its otvn president, couneil, 
and secretary. meet« where it thinks proper; and can provide extra funds 
to the extent of 5s. from each local member, but hitherto the local ex- 
penaea have been all paid out of the central fund. 

It does not, however, seem from what has been given above, that sn 
eiad adaptation of the organisation of any existing society wontd beat 
secure the end in view, which probably could only be attained by some 
nrrBngemcul that would beat suit the present B|<eciul position of tbc exist- 
ing mining associations; for without cordial co-operation no entccnfDl 
scheme or federation could Im.- hoped for; and no such co-operation oould 
be expected unless all the present associations were fairly asaiuvd tliat 
their autonomy would be respected. 

Again, it would not be to the interest of any body of men to start 
any offiociation in Ixindon which would not tte on a par at letkst vitli 
societies confined (o some distinct branch of the engineering prufcsnon, 
for the ceutml society should be on such a footing us to claim tlie recpeat 
and hearty co-operation of all the local societiei. It should be located in 
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an appropriate building, if possible saitahly Biliiated for the vee of the 
proposed Minin" InstitiiUi of London, which wonid, of conrse, pay for 
the accommodation nifordcd. It shunld possess a spacious hall for meet- 
ings, and should have a good library. 

The subcmc should certainly not be adopted unless a clear income of 
£3,00(» coald be assured U> it, which would probably be expended in tile 
folloiiing nay : — • 



I 



Rent 

Cools, Wand, anil Ou 
Cl«uiiii(f 

Insumnoo »nd Libmrj... 
Travelling 
Meetings ... 
Salaries ... 



Thia central society should have its autonomy secured in the same 
way us would be thai of the new Mining Institution of London, and the 
present provincial on**, and should have a charter, or at all events if only 
registered some acknowledged right to give diplomas or certificates of 
membership. 

It is to the Imperial Mining Institute that the mineral owners of the 
various districts should be invited to subscribe, and to which the titled 
and intlaential should be pressed to attend. 

With regard to the 8ui>scriptiona. there seems to be no very great 
choice. The regulation rate for members, £3 3b., associates, £2 is., and 
students, £1 ]«■■ being the most suitable for the new Mining Institution 
of London ; but every member, associate, or student paying respectively 
£2 28.. £1 la., or 10s. 6d. to this, or to any of tlie recognised federated 
societies, should be allowed to become a member, associate, or student of 
the Imjierial Mining Institute as well, on payment of an additional ais., 
158.. or 10s. fid. each respectively. This should entitle them to all the 
rights of membership in the Imperial society. To make this more clear, 
any person would be entitled to become a member, associate, or student of 
the Imperial Mining Institute on payment of £3 3s., £2 2b., or £1 la. 
respectively, but if he already belonged to any recognised federated society, 
his subscription to the Imperial Inslitnte should be only £1 Is., 15a., or 



I 



cf etiieiisiM lias bveii made chicHy l)j~ cnnxidering the balance sheet ol 
of Met'hniiical KugiuiierB. 
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10b. 6d.; an arrangement being entered into with ihc federated socieliev 
thitt no member, associate, or student of tbe ]m[>erial Institute Bhould paj 
more in the aggregiito both fnr that and tlie local Institute to whii-li he 
may belong, than £S 3s., £2 2h., and £1 Is., the federaU^I society r^u- 
lating its Bubacriptions accordingly to all of itx members who nre also 
members of the Imperial Institute, but it should be no liar to any member 
of a federated society Iwconiing a member of tbe ImiMrlal Institntc sliould 
tbe subscription paid to tbe local society nbeo added to that jiuid to the 
Imperial one, tje lower thau the £S 3s.. £i is., and £1 la., above 
mentioned. 

All ija)wrs and discuEsions of tbe federated societies, should be seat 
up to Iiondon, and when passed by a committee, published in London and 
distributed to all the members of tbe Imperial as well as the federated 
Institutes. A recognised provincial society should be one wbicli may 
reasonably be considered to be of such importance as to fairly n^prcKnt 
tbe district in which it is situated, and which threes to the arranjireniente 
above described. 

All raeraberg of federated societies who are not also members of the 
central society should lie only entitled to tbu Transactions contributed bo 
tbe Imperial society by the Institution to wliich he lielonga, and not be 
allowed to participate in any of the privileg'es of the Imperial Institute, 
snch as attending its meetings, e-xcnrsione, etc. 

Each federated society should contribute towards the first ei|<eii»u of 
foiming the central society, no premises lieing taken or eipciiws incurred 
until Buffieient supjxirt has been promised. 

The following may be conBidered as an indication as t<> how ttw 
necessary funds may be obtained : — 

I . — It is hoped and expected that a considerable nnmlter of memben 
might be attracted to the Mining InsLitute of lA>udou, such oa, fur 
instance, mineral proprietors, and a great many of those gentlemen wbtne 
prufeEsional avocations are in London and its immediate ueighbourhood, 
or in the south of England. Possibly these members might at stArting 
give an income of something like tbe following, sup|)osing it tumnj out 
to be anything like a success : — 
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Then a considerable number of the present members of local miniug 
asaociationB, — espcciiilly those wliose standiDg in their professions would 
make it possible for them to obtain diplomas — wotild become members of 
the Imperial Mining lostitnte ; these would be followed, probably, by 
other members and associates. For present purposes every eiisting 
member of the London institution has been considered as willing to join 
the Imperial one ; and if nil these aud most of the memljers of existing 
societies join the Imperial Institute, the numbers would stand approsi- 
mately as follows : — 

Miiiiug liiBtituto of London 50 15U CO 

Nanh uf EngUnd Institute 450 120 60 

Cheiterfield and Midland 200 i 10 

MidUiid 120 

North Stsffordibire 200 . 10 

Soath Staltordshire 100 4 

Mining luBtitnte of Scotland... ... 150 100 

Smith Wales Ingtitotc of Enpineere ... 230 10 10 

Mining Institute of Cornwall ISO 10 



This, besides the contribntions of membere from mineral owners, 
foreign correspondents, and others connected with the commercial ' 
bnsineBS of mining, who might desire to belong to the Imperial Institute 
alone. 

2. — It is proposed to take the rest of the yearly sum necessary from 
the pnblishing expenses at present incurred by the various societies. These 
pnhlisbiDg expenses may be taken over a series of years to be about : — 



North of Euglniid Institute 


670 


CheaterfiGld and MidUnd Counties ... 


aa) 


JfidLmd InsHtute 


ISO 


North Staffordshire Institute 


100 


Bontb SUflordshirs Initttnts 


80 D 


Bcottiih Inititute 


.., BOO 


SoDth Wales Inititute 


. ... 300 


ComwalllQrtitnte 


60 
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and the half of whiuli (.CSOrt) tuighl rcasoD:iblj be liatidL-d o\-er to tSc 
centml society as income. 

These two amoiintfl, therefore, secure the inome required, withoni 
considering the contribution to the expense of ptiblishing to lie |)aid by 
the London society. 

Id addition to this, orcourse, there would be some prelimiuAry eitpcnaca, 
which might be met by a call of 10 per ecut. on the [ireseiit imioiint of 
capital possessed by the varioos local associations, and which would 
amount to about £7<»0. Should these fignrea bo ronlised, a very haodaonie 
start might be made— a start well worthy of iJic prestige of the Milling 
Engineers of Great Britain. 

This would provide for everything except a suitable hall for mwtinga, 
but this, in a place like London, can always bo hired until the time came 
when suitable premises should bo crecttd ; for it should ever be borne in 
mind that the real object of such an institution will not be roaltBcd 
until it possesses all the acconuuodattnn which in neceesat? for ita ftall 
development. 

Should it be found poRsible to arrange an Imperial Alining Inntitntv 
on any thing a|iproacliin^ the Kcalesliadowed foith in this paper, it might 
be ns well to consider the advisability of merging it with the Mining 
Association of Gi'eat Britain. 

Many of the discassions, legal opinions, etc., on mining and other 
matters brought uuder the notice of this Association, would be well worth 
preserving in the TransactioiiB of the Imperial Mining Institute, and iho 
addition to its staff of a legal gentleman well informed on all Parliamen- 
tary work referring to mining would greatly add to its iuflnencc uti] 
power, and induce Indian and Colonial members to commmiicate papen 
on siniilnr subjects from their own countries. 

In fact if this amalgnmalion could be carried onl a mo«t brilliant 
career would be opened up, the Transuctions, coutaintug M they would bU 
that was new and worth consideration in the Mining world, bL the recent 
legal decisions in En[;land, the various legal conditiona under whidi 
mining is carried on in England, India, and the Coloniea, would indeed 
be most valuable ; and attracting as it would all tlicni! who Are com- 
mercially connected with mining, as well as thf>3c who ore pR^fcssionallj' 
BO employed, it would command a large intlux of influential Snlncribcra 
and Associate members, far in advani« of anything described abo\'«. 

It would be time thrown away to discuss tlie views lliat tlie vuions 
local societies at prct;ent existing might have to such an iimuignmeDt. 
No outsider is capable of fully appreciating the very raat difTerettocs <rf 



upittiuu Lhat may exist in tiiesc vaiioua Bu«:i<;tteB uuOit kucIi diilereut 
conditions ; it uiuy, Iiowcvlt, 1)0 rcasoiiablj^ aniicijiatcd that the Binaller 
eociutiea would receive a Tory preat impetos from the arrungement, while 
the larger ouca would to some extent Buffer. Many who now hold back 
from the smaller Bocieties would eagerly become merabora if they thonght 
that they ooiild also have meml)(!rabip iu a large central asBoiiiatiou, 
whereas a great many of the members who, though living apart from, are 
members of the larger Huciuties, would doubtless forsake them and either 
join the smaller ones thiit wei-e nearer to them or altogether belong to the 
London Society. It does not, however, follow tlint the larger local societiea 
would be materially injured thereby; their e-xpenses, on the one hand, 
wonld be diminished, and probably the net balance in the future might 
be as large or larger thiin it is now, even after the central society has got 
to work. At all events, whatever income the local Bocietiea posBess might 
iv almoBt entirely spent upon their libraries ami museumB; the ei)Knses 
of mcetinoB, |x>atage, mi seel la neons i>rintiug, and other mattera, being 
considerably diminished. 

Thus, the quality of the transnctions would be much improved and 
their amount would be materially increased ; the two or three volumes 
piblished yearly would contain all that was worth recording in the mining 
world, and all these papers wonld be duly indexed and ready for speedy 
reference, instead of, as at present, being scattered here and there in the 
proceedings of the various societies now existing, 

Again, it might also reasonably be expected that the foundation of a 
large and influential centi'al society would draw together many who nt 
present belong to no society whatever. 

Anyone, in glancing over Table 15 and seeing the proportion of mera- 
hets to tons extracted and sums realised, must be struck by the very great 
inequalities that exist. Leaving CViriiwall nut of the r|ue6tion, for obvious 
reasons, it will be seen that there is an average of about fourteen members 
for every million tons raised. If the several associations at present below 
this number could be raised u]i to it. the total number of members would 
be considerably increased ; but it is jiossible aud probable that this 
levelling up, as it were, would take place, without increasing the total 
number of members, by the process of meml)ers forsaking the larger in- 
fititntions and joining the smaller ones, as before alluded to. 

Iu order to bring this matter as much as possible under the notice of 
members, and to give every one an opportunity of judging for himself the 
absolute position of the question, an Ai»pendix has been added giving the 
last balance sheet of every association alluded to in the paper, together 
with a table in which the principal items are tabulated for comparison. 
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Although the subject is not purely one connected with the profession 
of mining, it is submitted, nevertheless, that it comes within the range of 
papei*8 suitable for the Transactions of the Institute and for the considera- 
tion of the mining profession generally ; and that, after the pajxjr has 
been read, it might be as well to publish it sepanitely in a cheaper style 
than that in which the Transactions are published, and to distribute 
copies to the members of every local association, asking these a^^sociation8 
to be kind enough to have the pajx^r read and discussed befoix* their 
membei's at some aarlj i)eriod, sending up the several discussions to the 
writer to become incorporated in the Transactions of the North of 
England Institute. 
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(The President baring to leave the meeting in order to go awiij froiu 
Newcastle by train, the chair was taken by Mr. John Marlcy.) 

The Ohair»an attid the meeting would be glad to hear, bs a sort of 
preliraiiiary discussion, any remarks which any gentleman had to make 
upon Mr. Bunning's paper- 
Mr. W. P. Howard, Secretary of the Chesterfield and Midland Conn- 
ties Institntion of Engineers, said he had received a copy of the paper in 
advance, and had marked some corrections ; but there waa one thing 
which he had not corrected, as he did not notice it at the time. It 
appeared in the paper that the Chesterfield and Midland Coouties Insti- 
tntion and the Midland Institute were credited with a district which 
raised COJ milHon tons of mineral. These two societies— althoagh they, 
of course, had members in other districts — did not pretend, and never 
pretended, to represent more than the Midland coal-field -, but Mr. 
Bnnning had evidently put the Manchester and Liverpool insiK-etioo 
districts — that was, the Lancashire coal-Geld and North Wales— in thu 
fignres against the two societies, which made them ecem to occopy a 
very peculiar position. Instead of the produce of the district of the two 
Midland societies being GO^ millions, the produce was only 30^ million 
tons, and this raised the number of members per million tons in the 
Midland district from G'8, at which Mr. Bnnning placed it, (o 1U'&, 
the snbscriptions income from 6'2 to 137, and the total tnoome from 
9'1 to 15'2. He would like these corrections made before the paper iru 
published in the Transact ioni). He thought the Manchester and Liver- 
pool districts should not be passed over altogclher, Uis impression vaa 
that they belonged to the North of England. He did not wish to «ay 
anything disparaging of the North of England Institute. He liad been 
a member of it for twontj-six years, and greatly valued it ; but an 
alteration in the ligures, charging the 24 million tons produced by the 
two Lancashire districla to the North of England, instead of to tltv two 
MiUlaiid Institutes, would reduce the apparent work shown in tbo paper 
liy the North of England, which was rather to the disparagement of 
other eociettes. Ue thought the name of the proposed central inatituto 
shonld lie something more modext than that suggested by Mr. BunDing. 
There was an Institution of Civil Engineers, an Institution of Mcchanic&l 
Elugineers, and if the proposeJ new institute was called the Institution 
of Mining Engineers it would be enough. He had heard Mr. Bunning's 
paper very favourably KjMjken of hy gentlemen belonging bo tlie Midland 
and other societies. If the )ia|-er was referred to the other societies, it 
would be discussed and Tavoirubly considered ; and bo liod no donbl lliuy 
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wonld all do their best to get the iiroposnl into somclliiiig like practiuii! 
shape and form, which would be acceptabtti to all. 

Mr, MiLLa (Midland Institute) said tlic projwsal brought forward by 
Mr, Biinuiug had teen under consideration for Bome years by many of 
tliem, and they must thank Mr. Bnuniug f'.rr putting the matter into 
some sort of form. It was hardly to be ciiwctcd that tliey would agree 
with eveiythiiig Mr. Buiming proposed, but he felt sure Ihat, speaking 
for the Council of the C'lieBtcrGuId AEsociatioii, audi a federation was not 
only desirable, but really necessary. They had heard an excellent Address 
that day, and it was a sad thing that Sir Lowthian Bell's Address wonld 
be sent out only to members of the Xorth of England Institute, and not 
to all the engineers in England. To get Mr. Bunning'a proposals into 
practical form, it woald be well if the council of eacli of the different 
associations were asked to send ivjireaentatives to a meeting ju London 
to discuss the mutter, and to put it into some form to lay before tlicir 
own institutions. If such a meeting conld be arraugei] it would put the 
matter right. As to the name of the new institution, that was a point 
which could be settled afterwards. Ue hoped this would not be allowed 
Fto drop, but would be taken up by all the dttTcrcut inatttutious, 

Mr. W. J. Bird said that, as a member of the North of England 
Institute, he would take the opportunity of recording his appreciation of 
Mr. Btinning's paper, not because the North of England Institute had 
had the honour of Mr. Buiining's assistance as secretary for many years, 
bnt for the reason that the proposals it contained were highly necessary, 
and would be very advantageous if carried out. One of the praviona 
gpcakera had deprecated the proposed title of "Impeiial." He thongbt 
Mr. Bunniug would have no objection to enlarge the society and take in 
the mining institutes of the Colonies and India. A mining institute had 
been started in New Sonth Wales. He tiiought Mr. Bnoning would be 
Cftble to enlarge the scope of the society, and include the societies in the 
■ Colonies and India ; and this would be a justification for the introduction 
of the word " Imperial" into the title of the society. 

The CiiAiBMAN asked Mr. Howard to address a letter to Mr. Bunning 
stating the alterations he wislicd made, so that the paper might l>e cor- 
r reeled before going out. 

Mr. UowAHii siiid he would be glad to do that. 

The Chairman said, the lost paragraph of Mr, Bunning's paper sug- 
gested that it would be well to distribute copies of the paper among the 
members of all the various mining aasociationsi and this would be carried 
ont. The paper would, of course, be referred to a committee of the North 
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of England Institute, with powers to communicate and consult with the 
councils of other mining associations to further consider the details, and 
he moved that this be done. 

Mr. ^Y. G. Laws seconded the resolution, which was agreed to. 

The Secretary having announced the result of tlie voting for the 
election of officers the meeting separated. 
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TROnBAMME OF EXCVIlSiOSfi. 



PROGRAMME OF THE EXCURSIONS 

VISIT OF THE MINING ENGINEERS TO NEWCASTLE. 



THURSDAY, AUGUST 4th. 



INSPECTION OF COLLIERIES. 
The rolloniiig notes will afford some idea to inembcra who could not 
attend the meeting as to the principal objocta of interest which wero 
seen at the ondermeDtioned coUierieB, opcm-d bo their inspection by the 
IdndaeeB of their reBpective owners. 

PA. — Collieries situated on the Hlylh a/ui Tijne llailway, 
CBAMLINGTO.V COLLIEUIEB. 

SEATOS DELAVAL, NEW DELAVAL, ANJJ NEW HAItTLEY COLLIERIES. 
SEATON DELAVAL. 

WlNDiKG EsGiSB. — High Pressure Vertical Condensing Engine ; cylinder, 
S9 inches, 6 feet stroke ; drum, 18 feet 10 inches diameter ; single 
deck cage, carrying two tubs, G J cwt. of coals each ; two winding 
shafts, each 8 feet diameter, originally sunk for "corves." 

Hauling Engine, Undebrround. — High Pressure Horizontal Non- 
condensing ! two cylioders, each 18 inches diameter, 3 feet stroke ; 
geared 2J to 1, workiog endless chain ; steam brought from 
snrface. 

Pumping Engine. — Vertical Condensing Beam Engine ; one cylinder, 
72 inches diameter, 7 feet stroke. Pumps. — Bottom set hfting, 
16 inches diameter, (! feet stroke; middJe set forcing, 16 inches 
diameter, (y feet stroke : top set, 18 inches diameter, 6 feet stroke, 

Sc'HEENS, — Ordinary, with " Yankee Jack" system. 

Ventilation. — Two furnucea. 

Workings. — Longwnll system. 

CoAL-WASHiSG MACHINE. —Sheppard's, to wash 200 tons in 11 hours, 

FimNQ Shopb. — Gas works, saw mill, and steam prop-cutter. 
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NEW UELAVAL. 

FoRSTER Pit. 

WiSDINQ EsGiNE. — High Pressure Horiz-ontal Engine! 2 cylindcTB, 86 
inches diumetcr, 6 feet stroke each; drnm, 18 feet G inches dia- 
meter ; double deck cage, carrying 4 tubs, SJ cwt. of coals eacli. 

Hacu.vo EsaiNEa, UsDERanouND. — Air Comiiresaar ; 2 cylindcra, 20 
inclics diameter, 3 feet C indies stroke each ; 1 air cylinder, i2 
inches diameter, 3 feet G iiichea atroko j air rcwivcr and pip«*. 
Hauling engine in-byc; i cylinder, 13 inches diameter, 24 iticliis 
stroke ; geared 4 to 1 ; working endless chain. 

SBtF-ACTiuo Endle.'is Rope. — On inclined plane. 

PuttPiKO Engine, UNUERGRonxn. — Compound Horizontal Engine -, high 
pressure cylinders, 35 inches diameter ; low presanre cylinden, 6f> 
inches diameter ; stroke, i feet j two don blc- acting plungers, each 
inches diameter and 4 feet stroke ; tteam brought from surface. 

Screens.—" Billy Fairplay" system. 

Ventilation.— Guibal fan, AG feet by li feet. 

WoRKiNOH, — Longwall system. 

Boilers. — Eight Lancashire. 

CoAL-WAsiiiKa Machine. — Sheppard's, to wash 200 tons in 11 hoan. 

Brick-wobks and Gab Workb. 

Richard Pit. 

WlNDlHO Engine. — Tligb Pressni-e HorizonUd Engine -, two cylinden, 
20 inches and 22 inches diameter ; strokcj 8 fe«t 6 inches ; dram, 
10 feet diameter ; single deck cage, carrying two tubs itj cww. <4 
coals each. 

Hauling Engine, TJnuerqhocsd.— High Pressnrc Ilorizonlal EngJ Mi 
two cylinders, each 14 inches diameter ; itr<'kc, 20 inchca ; 
6 to 1 ; clip pnlleys ; endless rope on side of tub ; hu b 
work live years with the original rope ; steam from snr&oe. 

Screens. — "Billy Fairplay" Bjstein. 

WoRKiSGH, — Longwall system. 

Boilers. — Three La u cash ire. 

Relief Pit. 
Winding Engine. — High Pressure Horizontal Engine ; two cyhndHS, 
each 24 inches diameter, 4 feet 6 inches tiroke; drnm, 13 Teet 
diameter ; double deck cage ; Kiug and Hnmble's nfetf book. 
This pit is used for changing men. 
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NEW HARTLEY. 

Winding Engine.— High Pressure Horizontal Engine ; two cylinders, 
each 28 inches diameter, 4 feet G inches stroke ; drum, 14 feet 4| 
inches diameter ; double deck cage, carrying four tubs, 8J cwts. of 
coals each. 

Hauling Engine, Undergroltjd. — High Pressure Horizontal Engine ; 
two cyh'nders, each 18 inches diameter, and 36 inches stroke ; 
geared 2J to 1 ; working endless chain ; steam from surface. 

Pumping Engine. — Hathorn, Davey, & Co.'s Compound Differential 
Pumping Engine, on surface ; high pressure cylinder, 24 inches 
diameter ; low pressure cylinder, 44 inches diameter; stroke, 7 feet; 
working two rams at bottom, each 17^ inches diameter, 7 feet 
stroke, by means of quadrants and spears ; pumping about 1,000 
gallons per minute. 

Screens.—" Yankee Jack*' system. 

Ventilation. — Guibal fan, 80 feet by 10 feet. 

Working. — Longwall system. 

Crab Engine. — One cylinder, 14 inches diameter, 80 inches stroke. 

Hydraulic Engine. — Pumping from dip workings ; one cylinder, 5^ 
inches diameter, 2 feet stroke ; double-acting plunger, 9 inches 
diameter, 2 feet stroke. 

Borehole to Old Hester Pit workings ; feeder, 800 gallons per minute. 

Boilers. — Eight Lancashire. 



COWPEN colliery. 

Winding Engine. — Horizontal ; one 86-inch cylinder, 6 feet stroke ; 

14 feet di'um. 
Belts and jigging screen. 
Robinson's Washer for cleaning Email coal. 
Endless rope haulage underground. 



BEBSIDE COLLIERY. 

A Pit. 

Winding Engine. — Condensing Vertical Single Cylinder, 60 inches 
diameter, 6 feet stroke ; 18^ feet drum ; cage with two decks, two 
tubs on each deck. 

Pumping Engine, Underground. — Single Cylinder Horizontal High 
Pressure Engine ; cylinder, 18 inches diameter, 8 feet stroke ; 12- 
inch pumps ; Cornish boiler, 20 feet by 6 feet, 1 tube. 

▼OL. XXXYI.-188T. ^ ^ 
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B Pit. 



WiMDiKO Enoisb. — High Presanre Horizontal Double Cylinder Engines ; 
cylinders, 22 inches diameter, 5 fueb stroke ; LO feet dmm ; doable 
decked cage with single tub on each deck. 

PcMPiSG Engine at BASK-^ITondensing, Single Cylinder, Vertical, 51 
incheB diameter ; liTting sot on each end of beam, which is 17 inchea 
by 14 inches ; stroke in cylinder, 61 feet ; stroke in pit, 8 feet 4 
inches at one cud and G feet 6 inches at the other. 

Hauling Esgixb, Undergrodnd. — Double Cylinder Horizontal High 
Prcsgnre ; cylinders, 14 inchea diameter, 2 feet 6 inuliea stroke ; 5 
feet drum, coupled 3 to 1 ; main and tail rope ; 2 Galloway boilers, 
18 feet by G feet ; electric signals. 



BEDLINQTON COLLIERY. 

A Pit. 

WiNDDJO Engines. — High Presanre Horizontal Single Cylinder Engine ; 

jacketed i 40 inches diameter, 72 iucbes stroke ; drum and piilk-ys, 

1 5 feet ; Ormerod'e safety links i steam and foot brakes, and special 

indicator for signal raps. 
Boilers. — Nine in number, seven double fined and two ainglo flued; 

by AdamsoD & Co., Hawks, Crawsbay, & Co., and Joioey & Co. ; 

mostly 30 feet by 7 feet. 
Pumping Ekgixe. — Condensing, with beam working high act, 18 incba 

diameter, 47 fathoms; and low set, 20 inchea diameter, nnd (9 

fathoms ; cylinder, G5 inches, stroke, 7^ feet. 
Fan Enoin'e. — Ouibal fan, SO feet by 12 feet with compound enginea, 

13 iucbeaand 23| inches cylinders; also second or spare engine, 24 

inches cylinder, high presanre. 
Ein)L.Eijs EoPB EsGiNKB. — Two in nnmber; a single 14 inch cylinder, 

with a stroke 24 inches, geared 8 to 1 ; rope passing three tinm 

roundsbeave which has an inclined trod; a pair of 12 inch cylinders, 

with a stroke of 24 inches, geared 10 to 1; rope piusing round an 

8 feet BarracJongh patcnt-^lip pulley. 
SiOKALUKG. — In shaft, ordinary rapper for coal work. From mine to 

endless rope engines eUwtrio signals ore used, double wires. 
Hkai*stb AD.— Wrought iroii! screens with J-inch spaces and lowering 

boies at ends, and " Billy Fnirplay " system of weighing. 
WoRKsuops. — Are centralised and embrace the tuaal kinds, indDding 

granary and stables. 
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WoKKiNQS. — Longwall in Yard Scam. 

Ststbh op Hadlaoe. — A sell'-ncting endJesa indino rope plane, 1,500 
yai-ds long, gradient of 1^ iiiclies in 36 incbes, whereon 60 ftill tube 
are run agaiDSt GO empty tubs, in 10 eets of 12 each; and the 
ordinary endless rope Bysteiu, driven by steam, where the rope is 
carried on the top of the tub, with gradients varying from G iucfaea 
Ijer yard against to 3 inches in favour of the load, and with several 
junction stationa, The length of rope in daily use in system last 
described ia 8,500 yards, and the quantity of coals brought to pit 
bottom is 800 to 900 tons per day; the furthest off station is 1,570 
yards. 

CHOPPINGTON COLLIERY, 

A Pit. 

WlsDiNO Engikb. — High Pressure Horizontal Single Cyh'nder, 88 inches 

diameter, stroke, 6 feet 6 inchea; four-valved; 14 feet drum; single 

deck cage for two tubs. 
PuMPLNQ E.voiNE AT Baxk. — Oondeusing Single Cylinder, 51 Inches 

diameter, stroke, 6 feet 6 inchesj stroke in pit, 8 feet 4 inches; one 

18 inch lifting set on each end. 
Far Esgine. — High Pressure Horizontal Single Cylinder, 20 inches 

diameter, stroke, 2 feet 6 inches ; fan, 26 feet by 10 feet. 

B Pit. 
WiKDiso ENaiME. — High Pressure Horizontal Double Cylindera, each 22 

inches, stroke, 6 feet; 10 feet drum; single deck cage for two tubs, 
PuHPiSG Ekgimk at Bank. — High Pressure Vertical Single Cylinder, 

51 inches diameter, G feet 6 inches stroke; 8 feet 4 iuchea stroke 

at both ends in pit ; one 17 inch lifting set on each end. 
Fan Engine. — High Preseure Horizontal Double Cylinders, each 20 

inches diameter, stroke, 1 foot 8 inches ; fan, 25 feet by 8 tect. 



CAMBOIS COLLIERY. 

WiWDiNa Engine. — Lever Condensing; cylinder, G5 inches diameter, 
6 feet stroke ; drum, 22 feet diameter ; round ropes ; cage for 4 
tubs; iron rail guides; Walker's safety Unkfl for prevention of over- 
winding. 

Iron heapstead. 

8team crab. 
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Undebgrouxd Pcmpino Engine. — Horizontal, 2 cylinders, each 22 
inches diamoter, 5 fiet etroko : 2 feet 9 inch ramB, forcing, 630 

feet vertical. 
DSDEnGROCSi) HAUtADB. — Three of Fowler's semi-portahle engine*. 

NOKTH SEATON COLLIERY. 
Winding Engine. — Lever Condenaing; cylinder, fiO inches diameter, 
6 feet stroke; drum, 32 feet diameter; rope count«r-balBime nodcr 
cages. 
Pdmpiko Engine. — Condensing; cylinder, 76 inches diameter, 7 fe«l 

stroke ; malleable iron beam by Fairbairu. 
Undbbgbodud Haulage. — 

I.OW Main Se»rai tail rope; double horizontal engine, 2 cylinderH. each 
2u inches diameter, 4 feel stroke; dram, 8 feet dlamettir; leugth of 
plane, 3,200 yards. 
Yard Si^am ; endless rope on ttelf-acting plane. 

ASHINOTON COLLIEBV. 



B. — CoUieria in or about Neiccaslh-iqion-Tijne. 

KILLINOWOKTU COLLIERY (Cwbbu). 
This is a very old colliery, which is not worldi^r, and is now jinrtly 
dismantled. The points of interest are: — 

Geoigc Stephenson's Oottagc. with sun dial (constructed by the Into 

Eobert Stephenson, U.E.) above the front door. 
Old Killiugworth Railway, 

The last of the old Killingworih Locomotive Engines, by Stephenson, 
the "Billy," is now placed on the north end of the High Level 
Bridge, Newcastle-upon-Tyne. 

NORTH EL8W1CE COLLIERY. 
Compound Winding Engine. 

Compound Pumping Engine ; strain, 1 00 lbs. to the inch at ft depUi 
of 180 fathoms. 

fiUL'TH KLMWIC'K COLLlliKY. 
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BIRTLEY PATENT FUEL WORKS. 

Complete plant for the manufacture of patent fiiel, with coal-washers, 
etc., may be seen at work. 



C. — Collieries situated on the Carlisle Lim, 



STELLA COLLIERY (Addison Pit). 

Direct Acting Engine. 

Compound Horizontal, Underground. 

Coke Ovens. 



THROCKLEY COLLIERY. 

Compound Rotative Beam Pumping Engine, pumping 2,600 gallons 

per minute per 60 fathoms. 
Coke Ovens. 



WEST WYLAM COLLIERY. 

Two Hauling Engines. — One with 2 cylinders, 24 inches diameter 
and 4 feet 6 inches stroke, and one with 2 cylinders^ 20 inches 
diameter and 4 feet 6 inches stroke, working main and tail rope. 

Two Fans and Engines, 30 feet and 20 feet. 

Condensing Pumping Engine. — Cylinder, 42 inches diameter, 6 
feet stroke ; pumps, 20 inches diameter, 4 sets lifting. 

Coke Ovens, etc. 



PRUDHOE COLLIERY. 

One Hauling Engine. — 2 Cylinders, 18 inches diameter, each 
working a main and tail rope. 



WYLAM COLLIERY (Closed). 

This colliery was dismantled some years ago. 

Locomotive engines were introduced by Mr. Hedley at this colliery 

about the year 1812. One of these is now placed in the South 

Kensington Museum. 
George Stephenson was born at Street House, on the north side of the 

river, east from the station. 
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D. — Soulh Shields and Sunderland Brane/ua. 

ST. HILDA COLLIERY. 

WlKDiNG ExoiNES. — Double Cylinders, 3G inchoB diameler, 6 feet stroke t 
horizontal drum, 1 9 feet diameter ; automatic expanaion gear, made 
by the Grange Iron Co.; round steel ropes; cage al present for two 
decka, but arranged for fuur decks, with eight tabs (and doable 
heapetead), safety Huks for preventiou of over-winding, 

PuMriNQ Khqinks. — Single Cylinder Vertical Cuudenaing; cylinder, 6£ 
iuchea diameter, 96 inchea stroke ; pumps, 1:! indies diameter t seU 
lifting. 

Haitliko E»aiN£s, Undebgbouxd (with Boilers at Subfacb). — One 
Pair of Horizontal Engines; 2 (flinders, each 22 inches diunet«r, 
86 inches stroke, working an engine-plane, with main and tail ropes, 
2^ miles long, with 100 tube in each set. 

ScREBNiN'O. — Belts with steel plates on ropes for screening best coals. 

Ventilation. — Guibal fan, 50 feet diameter, the largest erected. 

WOKKiNGs. — Board and pillar system. 

PAT8NT Fuel. — In ooorse of erection, Yeadoii's (of Leeds) ^stem. 

HARTON COLLIEBV, 
WiSDiSO Engise, — Single Cylinder Vertical Condensing ; cylindw, 65 

inches diameter, S-t inches stroke ; drnm for tlat steel ropes, 2S feet 

diameter ; c^e, three decks, with six tube. 
Pumping Enqixe. — 8ingle Cyliuder Vortical Condensing; cylinder, 81 

inches diameter, 120 inches stroke ; pumps, 3 sets forcing nuns, 15 

inches diameter, 1 set biting. 
Hauuko Enoineb ok Schfaob. — Main and tail ropes j ropes in botes 

down shad for 21,'i fathoms; electric signals and telephone from 

surface to bottom of shafts. 
Ventilation. — Guibal fan at St. Hilda CoUiery, 
WoRKiNQH. — Board and pillar system. 

BOLDON' COLLIERT. 
WlKDiNO EKGUtEB,— No. 1 ['iT.— High Pressure UorisoBtal DoaUl 
Cylinder Engines, 2 cylinders, sk^am- jacketed, eacii 4S initt 
diameter, 12 inches stroke; conical drum, 19 feet Kod SO M 
diameter ; cage with four decks for eight tube, 12 cwt. of toll in 
each tub; safety links for prevention of over- winding. 
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No. 2 Pit. — High Pressure Horizontal Double Cylinder Engines, 2 
ojliodera, each 40 indies diameter, 72 incbes stroke ; conical drum, 
16 feet and 21! feet diameter; cage witb two decks for four tabs ; 
safety links for prevention of over-winding. 

RiCLiKO Enoisks Unde[iqkou\T). — i Double Oylinder Hautinij En- 
gines, with main and tiiil rope drums; electric signals ; and three 
Lancashire boilers niidcrground. 
;SEKIN0. — Nine belts for cleaning coals j belt, 121 feet long, for carry- 
in" small coals to elevators for revolving screens. 

Ventilation. — Large furnace, fired at aide, nud undergi'ound boilers. 

Workings- — Large pillars, narrow places, lifts or jnds. 

HTPBAULir PuMPB in dip workings, actuated by water from rise 
workings. 

Htdraui.io Hoistr at shall bottom for lifting tuba from low level, to- 
gether with self-acting arrangements for tubs. 



MARSDEN COLLIERY. 
Powerful Winding Engine, with two 4S inch cylinders. 
Electric li^t plant, with 80 incandescent lamps. 
Screens and endless belts. 
Endless rope haulage. 
Automatic ventilating doors. 



WEARMOUTH COLLlEItr. 
WiHDrao Engines. — Single Cylinder Vertical Ijow Pressure Condensing 

Engines ; winding from a depth of 300 fathoms. 
Undbrgkol-ni) Haulage. — Double Horizontal Righ Pressure Engines; 

long single and double way engine plant's. 
Ventilation. — Large furnace, fired in front and at sides, 



E. — Collieries .litmlft on the Sumiertand and Hartlepool Branches. 



SII.ESWORTH COLLIERY, 
ITlKDINQ EkQINES. — 

No, 1 Pit (Upcast). — Double High Pressure Horizontal Engines; 

cylinders, 20 inches diameter, with 3 feet stroke (teinporary). 
No. 2 Pit. — Double Horizontal High Pressure Engines ; cylinders, 

48 inches diameter, 6 feet stroke ; cylindrical drums, 2& feet 
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diameter, with couiitcr-balaDcos ; fitted tritb pateot nutumstic ex- 
pansion gear; cage, with four decks, coutninini; eight tubs, each 
carrying ten cwts. of coal ; pit, 370 I'atbonis deep. 
No. 3 Pit. — Same as alwvo, but with scroll drum, IS feet to 28 feet 
diameter; pit, 21i(i fathoms dMp. 

Hkapbtead. — Double dix-kuJ, with thirty-six surecn* and three circalar 
revolving screens for aepaniting the smull coals. 

Boilers. — Six cyiindriwil and cightom Lancashire. 

System of Haulage.— Main and tail rope; engine and boilers iindor- 
gronnd. 

TJndrrghoitkd IIauliso Ekoines. — 

HuTTON Beau. — Donble Horizontal High Presettrc Engines; cylio- 
ders, 30 inches, 5 feet stroke, with four dnims for main and tail 
rope sptem ; air oompressnr attached ; three cylindrical boilcra 
undeigronnd. 
Maudlin Seam. — Double High PresRnrc Horizontal Engines ; cylin- 
ders, IK inches and 26 inches stroke; three dmms for mAJn uul 
tail rupe systems ; two multitnbnlar boilers ; a piiir of smiili engiDM 
in-byo are worked by (impressed air. 

Ventilation. — Furnace. 

WoRKiNOS.— Board and pillar sygtem. 

RVHOI'E COLLIERY. 

Winding Engines. — North, Sonth, and West Pits. — Three Low Praeim 
Vertical Condensing Biiginea, with cylinders r.8 inches diameter, 
81 inches stroke ; rope roll ut lift 21 and 22 feet diameter ; cages. 
North and South Pits, two decks, with two tubs in each deck ; Wext 
Pit, four decks, with one tub in each deck; 11 cwts. of coal in 
each tub. 

Aia CoMrRBi^siNa Engine. — One Double Horizontal Air Compreaing 
Engine, fitted with Walker's patent air valves ; steam cyliDdera, XS 
inches diameter ; air cylinders, 33 inches diameter; ROincJicaitrolm 
supplying compressed air to nnderground Hauling Gnginos. 

Hauling Engines, Underoround. — Two Horizontnl Double Cylinder 
Hauling Engines; cylinders, 16 inches diameter. 21 inches atrokc, 
with iniiin and tail rope drums : geared 3 to I and worked by botlen 
of the locomotive type. Also various horiioiital double hanlinK 
engines ; cylinders, 14 inches diameter, 18 inchiit stroke, with main 
and tail rope drums, geared 4 to 1 ; worked by comjireseed air IVwd 
engine at bauk ; electric signals. 



SoBKEKllTo. — 23 acreciiB, with endlcEs bells i'or conveying small coal from 

screens to appamlns, 
Ventilation. — Three furnaces, fired in front; area of grate, one 112 

square feet, and two each .'>(! aqnare feet. 
Workings, — Board and pillar system ; pillars, 40 yards by 30 yards. 
Coke Ovens and coal washing machine ; the " Ramsay Washer," 
HOESE Feer. — Mixed system as carried ont by Mr. Hunting, 



I' WlNDIIIO 

L ^°' 
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SEAHAM AND SEATON COLLIE It I ES. 
WlNDIIIO EkOINRS— 

Nob. 1 AND 2 Pits.- — Sin^^le-acting Lfiw Pi-esaurc Cylinders. (J7 
inches diameter and 7 feet stroke, with 21 feet drnms ; erected 
in I841)-.'iO, and raising each 8nO tons a day. 
3 Pit.— Single-iicting Ldw Pressure Cylinder, 69 inches 
diameter and 7 fet;t stroke, with 21 feet drmn ; erected in 
180!), and raising 1,,'iOO tons a day. 

c Haulagb. — Tail rope, with sets of fiO tubs; engines and 
boilers undergronud — 
No, 1 Pit. — Pair of Double-acting Cylinders, 19 inches diameter 

and 3 feet stroke ; with 7 feet drums geared 8 to 3. 
No. 2 Pit. — Pair of Double-acting Cylinders, 1!! inches diameter 
and 3 feet 6 inches stroke, with 6 feet dmnis geared 3 to 2, 
an auxiliary engine being employed to bring the coals from 
the face to raid distance. This auxiliary engine is worked by 
compressed air of 50 !bs. pressure, and has a pair of IC inch 
cylinders. 
No. 3 Pit. — Maudlin Seam. — This engine is at bank, with ropes 
can'ied down the shaft in pipes, and has a pair of 26 inch 
cylinders and 5 feet stroke, supplied with steam at 100 lbs. 
pressure. 
There are over 33,000 yards of rope used for hauling purposes. 
CoaPRBSSORS are in course of erection for working the No, 2 Pit 
auxiliary hauling engine, and nearly a score of small pumps. The 
steam and air cylinders ai'c 44 inches diameter and 6 feet stroke. 
it.atios by one return air and one fresh air fnraace and uumerona 
boilers, producing a current of 350,000 feet \wt minute. The fur- 
naces oonaumc 20 tons of coal per day. The hanging on of the 
coal at No. 3 Upcast Pit is done in fresh air, prevented from pass- 
ing up the shaft by means of automatic doors worked by the cages, 
which are boxed to prevent leakage. 
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Upwards of 2,300 men and boys are employed, living ia nenrty l,C)yu 
houses, and the underground men requiring over 2,100 lamps. 

Electric eignala and telephones are used. 

The Fleosa breathing apparatus and lamp are kept ready for immediate 
use. 

Little or no dust is seen on the engine planes owbg to the use of water* 
ing pipes, and more especially to the watering of tnls of coal beforv 
leaving the face. 

Self-registering water bnromoter in connection with a small scaled area of 
workings is used. The variations of pressnre from 1 inch to 22 
inches in this confined space presage a fall of atmospheric pressure 
mach in advance of a mercurial barometer. This instmmeTit wu 
devised by Mr, V. W. Corbett, and the results furra a coiitinuatiou 
of his valuable pai>cr in Vol, XXXII. of the lustitnte Transactions. 

Briukworks. — noffmann's Patent Annular Kiln is used, tiaving twelve 
sedions, each burning 18,000 bricks. The fortnightly produce is 
130,000. 



.SOUTH HETTON AND MURTON COLLIEKIES. 

SOUTH HETTON. 

WiSDiNQ Enqink. — North Pit. — Vertical Condensing Gnginci cylinder, 

45j inches diameter, 8 feet stroke ; flat rope dram, 18 feet diameter ; 

cages with three decks each to hold three tnbs, 10 cwts. of coal in 

each tub. 
WiXDiNo E.NQINE.— South Pit.— Vertical Condensing Engine ; cylinder. 

42 inches diameter, 6 ft;ct stroke; flat rope drum, IS feet diameter: 

cages with two decks, each to hold two tubs, 10 cwts. of coal in 

each tub. 
Haitlino Ekoineb, ok Surface. — High Pressnre Vertical Lever Engine i 

cylinder, SO inches diameter ; stroke, i feet ; main and tail rope 

drums. Ropes in boxes down shafts. 
Unrbrouou-VD,— Puirof Hurizontal High Pressure Engines ; eyHndew, 

14 inches diameter, 18 inches stroke ; auxiliary cylinder, 12 inches 

diameter; main and tail rope drnms. 
Pimpiso Ekoine, Uni)eroroii!ID. — Pair of Rotsry High ProMm 

Hngmes; cjlinderB, 27 rnchea diameter; stroke, 48 inches; nuns, 

8 inches diameter; head of water, 140 fathoms in one oolumn: 

riging main, 8 inches diameter. 
Ventilation. — Furnace in I*ow Main Scam. 
WoKKixcis. — Board iind pillar Bystem. 
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MUUTON. 
'iNDLSO Engine.— Polka Pit.— Single Cylinder Vertical Condensing ; 

cylinder, 50| inches diameter; stroke, 7 feetj drum, 18 feet 8 

inches ; tiat ropeB ; cage four decks, four tnbs. 
'INDING Engine.— Middle Pit.— Verliwil Condensing ; cylinder, 50g 

inches; stroke, 7 feet; drum for flat steel ropes, 18 feet 4 inches 

diameter ; cage four decks, font tnbs. 
"iKDiKO Engine. — East Pit. — Vertical Coudensinf;j cylinder, 50| 

inches diameter; stroke, 6 feet; drum 16 feet 10 inches; cage 

foar decks, four tills ; cages unloaded on platforms. 
, Pumping Ehgine at Bank. — Single Vertical Condensing; cylinder, 

84:J inches diameter; stroke, 8 feet 8J inches; pumps, 16 inches 

diameter ; 6 sets lifting and 1 set forcing. 

EUKOKRonouKD Pumping Engine. — Two Hathorn aud Davy's Double- 
acting Differential Condensing Engines ; steam cylinders, sa inches 
K diameter; rams, 7i inches diameter; stroke, 5 feet; rising main, 
10 inches diameter ; capable of forcing 400 gallona per minutu in 
one column 1,224 feet. 
SrsTEM OF Haulage,— Tail rope ; hauling engines undei^round. 
Main Coal Seam. — Horizontal High Pressure Double Cylinders, 
■ 2fi inches diameter; stroke, 5 feet; four drama, 7 feet diameter, 

I Low Main Skam. — Horizontal Double Cylinders, 2G inches 
I diameter ; stroke, 5 feet ; four drums, 7 feet diameter. 

I MiDDLB Pit, Hallfield. — Horizontal Double Cylinders, 18 inches 
I diameter; stroke, 24 inches; drums, 6 feet diameter. 

I Bast Pit, Hawthorn.— Horizontal Doable Cylinder, SO inches 
I diameter ; stroke 5 feet ; drums, 8 feet diameter ; engine plane, 

' 2^ miles long; 52 tubs in each set. 

Hydraulic Engine. — Horizontal Double Cylinder, 16 inches 
diameter ; stroke, 20 inches ; four drums, 5 feet diameter. 
Ubdebgkound BorLEBs. 

Vbntii.atioh. — Two furnaces in Main Coal Seam ; large fm'uace, 3i) feet 
by f! feet, stoked at sides and end ; small furnace, 8 feet by 7 feet. 
WuBKlNGH, — Board and pillar and longwall. 
CoAi, Wakher. — Robinson's Patent, in course of erection. 

WINGATE GRANGE COLLIEIiV. 
Compound Condensing Pumping E.vgine.— Cylinders, 40 inches and 
GG inches by 6 feet stroke ; rams, 16 inches, forcing against a head 
^^^^ of 810 feet; now pumping 1,800 gallons per minute. 
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TwiBiLii'8 Patent Fuel Econohisee. — At work on foar lADcuhire 

Boilers. Temperature of feed water raised from 50 degrees to 

180 degrees. 
Exhaust Injector attached to fan engine. 
C.uiW fan. 36 by 12. 
Schiele Ian, 12 feet dinmeter. 
Winding Rope, with Electrical Cable, for sigunlling oat of tbe cage 

ill Llic ehaft to cngiacman. 
Haulino Ekgink. — Direct noting; two 20 inch cylinders, 4 fi-et stroke 

drums, fl feet dinraettr. 



CASTLE EDEN COLLIERV. 
—Old Pit. — Vertical High Presaarti EngJDo 



rote^^ 



WiNDiMO Enhine.- 

cylinder, 42 inches diameter, 72 inches stroke; dnun, 17 feet 
diameter. 

Winding Enqise.— Nkw Prr.— Horizontal Engine; twocjrlinden, e«h 
31) inches diameter, 72 inches stroke; condensing and air pnmm 
■worked by independent engine; drum 20 feet diameter. 

Ventilation, — By fiuibal Fan, driven by engine with one cylinder 24 
inches diameter and 48 inches stroke; condensing, and worked by 
same air pump as winding; engine. 

Air CoHi-BKWiiNo Engine. — Horizontal Condensing Engine; two cy- 
linders 36 inches diameter, and two air cylinders 40 inches diameter, 
72 inches 8tn>ke, 

SoEKESiNQ. — Jigging Screen, II feet by 4 foot, with belt for cleaning 
beet coal, GO feet long and 4 feet wide, also Iwlt for cleaning; nnt 
coal, 24 feet long and 2 feet wide. 

Boilers on cfike ovens, alKO boilers with mcclianical stokers. 

Coal washed for coke making by Ramsay's machine. 

VNOEnmiotJND Haulage. — Horizontal Engine; two Q'lindcrs, 16 intdiM 
diameter, 24 inches stroke, geared seven to one, and driving sbont 
10,000 yards of endless rope, which is carried on rollers, eodi tab 
being attached to the rope by a clip. There are three branch roads 
worked off the main rope by Fisher & Walker's clutch guar. 

Undkkorol'nd Pumpino Engine. — Horizontal Compound and Coo- 
deuHing: High Pressure cylinder, 42 inches diainGt«r: low prMSim 
cylinder, GO inches diameter, 72 inches stroke, and 14 inch nin, 
donble>actiiig) forcing water ftom liow Main Seem to the muftetf 
a height of 000 feel. 
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F. — Col/i'erus sifttafed on the Leamside Line, 



NEWBOTTLE COLLIERIES. 
HEKHIXGTON. 

No. 1 Pit. 

Winding Engine.— Low Pressure Vertical Cylinder, 54 inches diameter, 
84 inches stroke ; drum, 1« feet diameter; cage with two decks of 
;^ tubs each, 9 cwt. of coal in each tub ; toUil weight of cage, tubs, 
and coals, 7 tons. Steel wire ropes ; safety links for prevention of 
over-winding. 

Shaft fitted with iron rail guides. 

Iron heapstead, and screens ; Archimedean screw, can-ying small coals to 
self-loading appardtus hopper; screen for making large nuts, small, 
and dufip*. 

Two underground hauling engines, working tail rope system ; endless 
chain; incline near to shall. 

Electric light at bank and underground. 

No. 2. Pit. 

Winding Engine. — Double Horizontal Air Compressing Engine, 22 inch 
cylinder, ;3G inches stroke; diameter of larger compressing cylinder 
36 inches, diameter of smaller cylinder 13 J inches; nominal pressure 
of air 200 lbs. \m square inch. 

Ventilating furnace at Maudlin Seam ; one front fire and two side fires. 

Systems of Working. — Lcmgwall and lx>ard and pillar. 

Boilers, with Young's patent fires. 



LAMBTON. 

D Pit. 

LiBHMAN & Young's Compressed Air Locomotives at work under- 
ground. 

Air Compressing Engine at Bank. — Two 84 inch cylinders with 6 feet 
stroke, working 2 air compressing cylinders, 84 inch pressing to 60 
pounds, and 20 inch completing the pressure to 250 pounds per 
square inch. 
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HOUOHTON COLIJEBV. 
Fan KsoiNE, — Two cylinders, 36 inches diameter ami .'• feci stroke; 

Guibal fan, 45 feet diameter, l.j fceL wide. 
WiKDiNB Engines. — 

New Pit. — Two cylinders, 31 iiichea diameter, fi feet alroke, wiib 

18 feet drums, liftiug four tubs. 
West Side. — One cylinder, 3& inches diameter, C feet sti-oke. with 

13 feet rolls, lifting three tnbs. 

Eabt Side. — One cylinder, 3a inches diaineWr, C feet stroke, with 

14 feet drums, lifting four tults. 

STAnLB.— One cylinder, 14 inches diameter. S8 inches stroke, with 

5 feet drums, lifting one tnb. 
Haulino EtroiNES. — 

HuTTOS Seam. — Two cylinders, IBJ inohea diameter. 3 feet stroke, 

with 5 feet drums, running 70 tube. 
Mair Coal Seam, — Two cylinders, 24 inches diameter. 4 feet 

stroke, with 7 feet drams, running 100 tule. 
8TAPLB.— One cylinder, 14 inches diameter, 2 feet stroke, with .1 

feet drums, running; 15 tubs. 
Main Coal I'PMPiNu Engine. — One cylinder, 52 inches diameter, 5 feet 
stroke, with two 10( inch rams, lifting l>10 feet, and two 1 1 j inch 
rams, lilting 4«'i feet. Gso gallons iier minnt^. 
I»-BYE Pump in Main Coal Seam. — Two 7 inch plungent. donble- 
octing, mo lbs. pressure at ptimp, 3C0 gallons per minnte, wurked 
by endless rope from Main Coal Seam Hauling Engine, geitrcd S 
and 1 at engine, and 2 and 1 at pump, situate .1,000 yards in-hye 
and lifting 200 feet. This rope has lieen five years i»nd three 
months iu use, is 6,000 yards long, has travelled over SI8,400 
miles, and has pumped 316,908,400 gallons of wat«r. 



'/. — Collieries it 



BBOWNKY COLLIERV. 
Boilers fired from Coke Ovens. 

Coals inished by dinintejn'utor. and clonncd on a travelling bclL 
Ventilation by 8chiele fans, placed in each acam. 
Haulage, in Huaty Seam, by endless rdjio. 
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BEARPARK COLLIKRY. 

Winding Engine. — Vertical cylinder, 56 inches diameter. 

Kevolvinor Screens and Roller Crushers. 

Hauling Engine on surface. 

Guibal Ventilating Fan. 

Pumping Engine. — Horizontal surface; 36 inches cylinder, 5 feet stroke, 

and 21 sets in shaft. 
Underground Pumping Engine. — Four rams, 11^ inches, with four 

cylinders, 26 inches, forcing to surface. 
Beehive Coke Ovens, loaded by small narrow gauge Locomotive Engines. 
Boilers on Coke Ovens. 
Simon Carv^(!*'8 Coke Ovens. 
Gas Plant in connection with Patent Coke Ovens. 
Sulphate of ^immonia Plant. 



NEW BRANCEPETH COLLIERY. 

Cochrane's Patent Coke Ovens, of beehive type, which enables them to be 
drawn three times a week and yields from 5 to 6 per cent, extra of 
coke. 



FRIDAY, AUGUST 5th. 



excursion down the river. 

A large jxirty assem})led at the Swing l^ridge and inspected the 
machinerv. 

Special steamers (free to members) were kindly placed at the disposal 
of the visitors by the River Tyne Commissioners and Mr. John Rogerson, 
and proceeded down the river, stopping to allow ^^sitor8 to inspect such 
works as they desired, which had been thrown open to them, viz. : — 

The Newcastle Chemical Works, Ld. 

R. & W. Hawthorn, Leslie, & Co., Ld. (St. Peter's.) 

Charles Tennant & Partnere, Ld., Hebbuni. 

Palmer's Shipbuilding and Iron Co., Ld., Jarrow. 

Addison Potter & Son's Cement Works, Willington. 

The Northumberland Dock. 

The Tyne Dock. (Shipping of Coals, &c.) 

The Albert Edward Dock. 

On the steamer arriving at South Shields, the visitors had an opportu- 
nity of inspecting the Tyne Commissioners' works there and at Tynemouth. 
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SATURDAY, AUGUST Brn. 

This morning parties were formed at the reception room to visit the 
following works in Newcastle and Gateshead, which were open for 
inspection : — 

R. & W. Hawthorn, Leslie, & Co., Ld., Engineering Works, Forth 

Banks, Newcastle. 
Robt. Stephenson & Co., Ld., Engineering Works, Forth Street, 

Newcastle. 
Haggie Bros., Rope Works, Gateshead. 
Black, Hawthorn, & Co., Engineering Works, Gateshead. 



Many visitors attended the Annual General Meeting of the North of 
England Institute of Mining and Mechanical Engineers, at the Theatre 
of the Exhibition in the Afternoon, when the Presidential Address was 
delivered by Sir Lowthian Bell, Bart. 

Mr. Theo. Wood Bunning also read a paper " On the Federation of 
the Mining Institutes of Great Britain." 



HAULAGE EXHIBITS IN THE NORTH GARDENS OF THE EXHIBITION.* 

Various principles of haulage have been generally adopted in diffe-rent 
parts of the United Kingdom, and it was thought by the Executive 
Council of the Exhibition that it would form a very interesting exhibit 
to the mining world to bring together, if possible, all the leading 
methods that have been successfully used. A committee was appointed 
to carry out this object, and the results of their labours are seen in what 
is called the Haulage Exhibit. The committee decided that none would 
be considered of sufficient importance or general utility unless they could 
be automatically worked round a curve, which explains the absence of 
several well-known arrangements. 

1. — Endless Chain. — Double way; single tubs travelling at fixed 
distances from each other ; self-acting arrangement of inclines at curve 
for both full and empty tubs. 

Erected and exhibited by the Tyne Coal Company, Limited, under 
the superintendence of Mr. Charles A. Shute. 

2. — Endless Rope. — Single way, with pass-byes or sidings; rope 
under tubs ; tubs run in sets. 

• A more ininnte description of the whole of the Haulage Exhibits is being prepared 
by Mr. O. May, and will be printed in the next volume. 
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A mogt intereating sjatem of haulage, consiatiiig of a line of single 
way with a siding half way along the plane. The empty tubs nre drawn 
from the shaft to the central Biding at the eame time aa the full tubs are 
drawn from the in-bye station to the same place. The full tubs are then 
attached to the rope which hauled the empty tubs to the siding, and the 
empty tuba are attached to the rope which hauled the fall tuba to the 
same place. The engine is then reversed, the fnll tnbs hanled to the 
shaft, and the empty tubs to the in-bye station. 

Erected and eshibited by the Moresby Coal Company. Limited, 

Whitehaven, who have sappb'ed the tubs, etc.; the I.owca Engineering 

Company, Limited, Whitehaven, have supplied the engine, etc., and the 

'.tm Bay Hematite Tron'and Steel Comjiany, Workington, have supplied 

stee] rails and sleepers. 

:i. — Endless Rope. — Doable way; rope on top of tubs run siuglyat 
filed distances from each other. 

It is worked very sucCTssfulIy at Bodlington Colliery, and is exhibited 
to show the application of a very ingenious method of passing the rope 
round curves in forks on the top of the tubs without being disengaged. 
This is done by having a ntiml>er of large pnlleya placed in a horizontal 
position round the curve to carry the rope. A self-acting gate, with a 
roller on the top, is fixed at each end of the cnrve to lead the rope on to 
the horizontal pulleys. 

Erected and exliibited by the Bedlington Coal Company under the 
soperintondence of Mr, J, G. Weeks, 

4. — ExDLESS Rope. — Double way ; to\ic on side of tuba, and tubs run 
singly at distances of about 20 yards from each other. The rope is 
attached to the side of the tubs and is snccessfu] in passing round the curve. 

Erected and exhibited by tlie Seaton Delaval Coal Co,, under the 
superintendence of Mr. R. E. Onisby. 

5. — Endless Ropk.— Double way ; tubs run in sets of li, having a 
Iwgey with a fixed clip for attachment to rope travelling in front of set ; 
rope under tubs. 

Employed at South Durham Colliery, iu the county of Durham, on sn 
plane about 4,000 yards long. 

Erected and exhibited by the South Dui'ham Coal Co., under the 

irintendence of Mr. Fenwick Darling. 

■Endless Rope, — Double way ; rope under tuba witli single tubs 
. travelling at fixed distances from each other. 

Shows the application of clipa passing round curvcB with the rope 
tmeath the tubs. 
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A very iageoious orrangemeat for antomalicallj disengngiiif the clips 
from the rope is shown here. 

Erected uiid exhibited by thu Castle Edeu Coal Co., under the aiiiier- 
Tiaion of Mr, J. F. Lee. 

7. — EsDLESfi Rope. — Three-rail way with pass-byes and sidings, 
rope under tubs, and tubs run in sets. 

The tubs are attached (in sets or about fourtoeu) to the rope by dips. 
The sets are moved from siding to siding, passing each other at the paas- 
byes; they are then stopped, an empty set being disengaged and a fnll 
set attaclied at the in-bye eud, and vice versa at the out-bye end. It is 
most important to attach the set of tubs exactly opposite the part of the 
rope from which the other set has been detached. 

Erected and exiiibited by the Harton Coal Comiiany, Ijimited, nnder 
the superintendeuce of Mr. George Sfay. 

if. — EvDr.BSH Hope. — Donhle way j rope nnder tabs, and tubs ran 
singly at fixed distances from each other. 

This exhibit explains the application of elipa passing round curves 
with the roiKJ underneath the tubs, and is erected by the Whitburn Coal 
Company, Limited, under the superintendenoe of Mr, M. H. Douglas. 

The Fleeting pulleys and clntch gear used and the automatic ventila- 
tion door are worthy of close attention. 

U,— Tail Rope. — Single way; rope under tulw ; tnba ran in seta. 

This system of haulage has attained a very high degree of perfectioo 
in the North of England, where, until a few years ago, it waa almost ibo 
only method in use. The exhibit, erected by the Hetton Coal Com(«ny, 
Limited, under the superintendence of Mr. Thomas TJshman, shown the 
general method of working; the main rope being used for hauling the 
full tubs from the workings to the shaft, and the lail rope for hnaliiig llic 
empty tubs from the shaft to the workings. 

Tlie engine used for this exhibit has been manufactured hy tlic (tmogc 
Iron Company, Limited, Durham, and consisls of n self-contained doable 
cylinder engine, having cyUudera 12 inches diameter and 15 inches stroke, 
with two drams, each 4 feet diameter. The drums can be run iocce or 
fast by clutch attachment. 

10. — Endless Rope. — Double way : single tubs travelling at fixed 
distances from each other ; rojte nnder tubs, atladied by dips of variotu 
forms, Two lines of mils are used, one for the empty and the other for 
the fiill tube. The leading feature is the slow, uoiitiniU'Us motion of tbc 
rope, which travels about 2( miles an hour. The tuU arc attachod 
singly to the ropo by Fisher's [lati^riL or by Rice's patent hook, and the 
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rope can be loaded from end to end with tubs placed 6 feet apart. Under 
these conditions it is capable of delivering 2,000 tubs per hour. 

^^^ Exhibited bj the Hodbarrow Mining Companj, under the anpervision 

^^Baf Mr. Cedrio Vituglmn. 

^^^K 11. — ^WiBE Rope Wat. — Fortransport, in the case of mines separated 

^^^B[f rivers or ravines from the plai» where the mineral is used or treated. 

^^^B This is shown at work by Messrs. Jordan, Sun, & Commana, near to 

^^^Hh toboggan slide, at tho north-west corner of the gronnds. 

^^^K 12. — Am LooouoTLTK (Lishman & Young's system). — Single way; 

^^^Bnlie run in sets. 

^^^P Successfully worked at the Earl of Durham's collieries in the connty 
of Durham, and may be seen in operation at the Lambton Colliery 
D pit. 

The Air Ijocomotive has four wheeb, running on a gauge of 2 feet 
9j inches; and two cylinders, each 4 inches diameter and 7 inches stroke, 
working at a pressare of iOn IIjb. per sijuare inch. 

The Air Compressor consists of a vertical engine, having two steam 
cylinders, 12 inches diameter; and two air cylinders, 8 iuchcs diameter. 
The air is compressed in two st^es, being taken in from the atmos- 
phere on the top of the piston, and compressed through water spaces 
into an annular Bjtace on the underside of the piston : it is then 
delivered, through a copjwr cnil immersed in a water tank, to a receiver, 

■standing on the ground from which the locomotive receives its supply. 
■ On leaving the compressing cylinder the air passes through a trap 
pipe, where all the water is seitarated, and can be blown off occasionally, 
only dry air being delivered into the receiver. 

13. — Endless Rope. — Single way, with pass-byes or sidings; rope 
under tubs and tubs rnn tu sets. 

Successfully employed at many of the Tredegar Iron and Coal Com- 
iny's collieries, and ejplains the method of working an endless rope 
a single line of way, with convenient places for the sets to pass each 
other. Both ropes are caiTied, about inches apart, by suitable rollera 
between the rails. The sot of tubs is coupled to a bogey which is 
attached to the rope by clips or tongs. 

tErccled and exhibited by the Tredegar Iron Co., under the superin- 
lence of Mr. Hamilton. 
Th. 
«y 



The steam for working the whole of the systems i 
jey & Co.'s well-known form of locomotive boiier. 



supplied by 
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Eight of the Byslems are driven by a hauling engine provided by 
Mepsra, Walker Bros., of Wigaii. 

Fisher and Walker's paUut friction clutches and pulleys are attached 
to the above eDgine and to the No. 7 exhibit. 

The steel rails were lent by Mr. Edward Sisterson, of Newcastle. 

The ropee are supplied by the Hartlepool Ropery Co. 

With one esception electric signals are employed, provided by Messn. 
John Mills & Son, Newcastle. 

Several forms of automatic tub greasers are at work. 

The whole of the details have been carried oni by a small corutnitt«e 
of mining engineers, undei' the presidency of Mr. George May. maiuigcr 
of the Si. Hilda, Hartou, and Boldon Collieries. 



COAL MINE AT TBK EXHIBITIO.V. 

The representation of a coal mine in the North Qardens of the 
Exhibition is worth inspection. 

The entrance to the pit in a few yards leads the vigitor to tlic bottom 
of the shaft where one cage is shown in position. 

A Fowler's Improved Compoond Semi-Portable Engine and Boiler 
is situated near the shaft, and is used for hauling the tabs along the 
engine plane. This is arranged for one of the systems of endleas rope 
haulage, where the rope is suspended above the tubs by means of forks, 
of which sever.il varieties are nsed, bat Messrs. Butherford and Thomp- 
son's patent clip forks (of unmeroua patterns) are moat worthy of mention. 
A working model of this mode of haulage, working antomaticallj round 
a right angled cm^e, is shown at Stand 601 in the West Court. 

Next to the hauling engine the Union Engineering Co. show a 
Schiele Fan in the pit, which in practice is usually placed on the stirface. 

The lighting of the coal mine is gratuitously supplied by Mtv^m. 
Clarke, Chapman, Patsons, & Cu., of (iattsliead. IG cimdlc-|MiwtT hun^« 
are used, placed in air-tight fittings to avoid igniting exptosive mixttmi 
of guB and air if the connection of the lamp to the conductor should be 
interrupted. The dynamo, running at the liigh sjieed of 0,000 rcvolu* 
tions per minute, is driven directly by a series of steam turbines on the 
same bed-plate. 

At the end of the engine plane " the landing " is readied, from which 
the tubs are brought to and from the workings by haud-patteta or pony 
drivers. 
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Up to thiB point tho itcam is rGpTO.<iente(l as being ti feet Chick, and the 

iBitor proceeds throngh a trouble into a thinner seam of coal. Tliis is 

Forked on the longwatl syBteoi, which consists of removing the whole of 

the coal, packwalls being inserted at intervals between, and on each side 

of the roads, to carry the roof. 

The visitor returns throngh the fanlt into the thicker seam. Thia is 
wronght on the board or pillar system, the boards being 1 5 feet wide and 
crossed at right angles by walls 7 feet wide. The mode of removing the 
pillars is shown in the broken or second working. 

An example of post and stall work is also shown. In this system the 
places are from 12 to l.'i yards wide, with an equal width of coal between, 
packwalls being built in the middle to support the roof, and the coals 
brought out on roads left on each side of the places. When these places 
are carried to the required distance the intervening rite of coal are 
removed. 

A large fault is here supposed to exist, which throws the Lead- 
Measures against the Coal-Measures. 



I,EAI> MINE AT THE EXHIUITION, 

The visitor passes from the coal mine into one of tlie levels driven on 

vein and connected with the surface by means of the adit. Part of 
one of these levels, owing to the loose strata, is piled on the top and sides. 

By means of these levels going in opposite directions the vein is 

opened out and proved, and when the " ends " are i'ar enough advanced 

scopes are set off and the ore ground above the level is worked. The 

are pushed forward like inverted stairs, allowing space for the 

respective sets of workmen on the steiis. 

The shaft is shown in this and the upper levels, fitted with cagea for 

iwing the minerals and workmen, with pumps for raising the water, 
a ladder-way for the use of workmen. 

The horse track or inclined drift, for the passage of horses, is used by 

itors as an access to the upper level of the mine. 

The ore from these higher workings may be drawn at the shaft or 
allowed to fall throngh hoppers or shoots to the level of the adit, whence 
it JB taken to the surface by means of wagons drawn by manual labour 
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BAROMETER AND THERMOMETER READINGS 

FOR 188(5. 



By thb secretary. 



These readings have been obtained from the observations of Kew and 
Glasgow, and will give a very fair idea of the variations of temperature 
and atmospheric pressure in the intervening country, in which most of 
the mining operations in this comitry are carried on. 

The Kew barometer is 34 feet, and the Glasgow barometer 180 feet 
above the sea level. The latter readings have been reduced to 32 feet 
above the sea level, by the addition of '150 of an inch to each reading, 
and both readings are reduced to 32 degrees Fahrenheit. 

The fatal accidents have been obtained from the Inspectors' repoiiis, 
and are printed across the lines, showing the various readings. The 
name of the colliery at which the explosion took place is given first, then 
the number of deaths, followed by the district in which it happened. 

At the request of the Council the exact readings at both Kew and 
Glasgow have been published in figures. 
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NORTH or EXOIjAND INSTITtTTE 



MINING AND MECHANICAL ENGINEERS. 



ABSTRACTS OF FOREIGN PAPERS. 



CARBONIZATION' OF 0\K. 

Sar itn moreeaux dt iuit de cii*e qui oil prii iapparmee dt la honUe. By — 
Fauh- Sue'flf df rindoslrie M/Hf'raU. Comply Bendvi, py. 78-81, Pliift X. 
April. ISSfl. 

Ill 1S76> at the factory <if Mif nis (Spuiii), tlirec rouH of oak plutiki wltc Uiil itonn 
n concrete for the foanditlioiiR of & >t«Btn -hammer. In 18S5, on pnicccdiiifr to make 
TCpoitB, it wu fonnd that a portion of the wood liad been nioUmorpbiocd into rial, 
ami M-as adhering nith Huch forre to the cast iron, that the pickaxe n-iu mml to break 
it off. Rpecimeni wore taken, and were gnbiuitted to comhaattou and cliclnicnl oualjaii 
at tlic Pari* School of Minc«. It was found that tho«o portion* of the wood which 
appeared thorooghl; mctamorphoaed had aonnned the properties of perfect 1igiiit«, 
eicepting thnt they contained a little more o»ygen. 

Tlie author examined the plank' used in eonnexiou with two other eteam-hnuiniere, 
and tliough he nbeerved marked chan^ in the wood, theru wiu no metauiorpliism 
reretntiling that wliicli lina been deaeribed above. Ho Ibinks tiAt beat and the action 
of nater tniut liave been [he main agents of tlii.i clmnifE, and tbal some importance ii 
to be attribntcd to ibe peculinr composition of t!ic wnler. I,. L. B, 

THE 8ER CENTKIFL'OAL FAS. 

AUe tur Ui FfaiUalnrt »l txpMeMtt faitea H Auxin tur Ut J'tatitaleuri [S<iilim» 

Sir) da 2ai.et dt \l m. de diamilft. B<i — Fstyf aid. Bulletiu da la Soeiiti 

da eiitdiutrU Mi-UraU. S^r. 3, Vol. Xr., pp. 89-lOS. 

The Ser ventilator, 6'5S feet diameter, coniista of a wliecl formed of a circnUr 

pkta 6'S6 fiwt dUmeter, upon each liite of which thirty-two curved vanes or bl:idca are 

fixed. Theae tudos are very small j they arc only '59 foot wide and 1-33 foot long. 

The UT, drawn in at the ccotrBl inlets, in tfarovrn oat by tbe rotation of tlw vanes, into 

a ([nral casing passing into an eijianding cbiiiincy, where its velocity is reduced before 

passing into the atmospbere. 

The two inleU ore connected by means of a sheet iron gallery with the npcaat pit. 
The fan is driven by ropes. 

Tbe following tables contain the mean results of many experiments upon tfia of 
the Ser ventilators. Tho results are converted from Freneli moasnres as follows :— 
metres >■ 10-7ftl58 - sqnnre feet; millimetres » -03937 - inches i cubic 



metre* per second " 2,119 = cnbic feet per minute; ' 
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The Ouibal fan haa tbe inaitinQin manomctric cffieienc; of 70, tha Schiele Ttriea 
o ■4S. sud the Winter, Pelzer, iinil othi^r German fulii, rarcl; omd '30. It 
r irUt be wen from tbe tabica of eiperimcuti apon the Ser fan that tho G'56 feet fan 
jie]i]s "93 and the 4-59 feet fan jicMi 83 of miLnnniotrii^l cfflcieno?. 
The followinf! loble thoivs the mechanicul cSt'ieiicj of thU fan : — 
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I TIN HIKING IN PEBAK {PENIXSCLA OP MALACCA). 

Itoit lar la Gfologie el tar I'lsdailrie iliniire rfii Soi/aunie de Perak el da payt 
roititu fpreigu'ile de Malacca). Sy J. De Mougan. Annaltt det Mint; 
I Str. 8, Vol. IX., pp. 368 to 444, Flaltt VIIL, IX., X. 
I I. — Gkolooy. 

I Tbe geolngj of the HaUy peninBiiIa maj b« provisiouollj arranged as foUoira :- 
Tke 
caleitr. 



Slate*. 

Silnrian Qunrt/ites. 

Schist* (a) coarse, brown and black. 
{*) liner, ri-ddish bron-n. 
(<■) flue, blue and green. 
"PP*: ^i°";" } Limestones. 



Post Plioceue Stanniferoua alliiviumi. 

Keccnt Rakaoi (allnvium and stnJ). 

rie< of ernptiTe rncka is vcpj complei, anil consiuts of coarse granitei, elvan, 
, leptjnite, diorite, porpbyry, i|uartz, Itiolin, or deconipoied granite, 

is found in elvan at Campong Monilj, and, from comparimQ of minerals at thii 
e with those from alluvial deposits, it is probable that tin roek occurs in the 
i of Qounong Krb'iu snd other hills, from which the allurinms have 
descended. In the millet of Tehanderiang and Kampar lai^ pieces of tin ore are 
freqneiittj fopnd, with adherent ijuartoze matrii. Gold bearing veins will also probably 
exist, althongh none have been discovered, (he natives being content to voTk (he placer 
mines of Batang Padang, etc. Silver and lead are found associated in galena at 
Patani, but have not been diecoTcred in Perok. 

Allnvia! depiwits of indefinite age All all the valleys of Perak, but as they contuo 
atone iostraments the formation is almost within historic time. Tbey cansist at tbe 
bottom of an argiUaceous bed (iong) covering the silarian rocks; this is next overlaid 
by beds of sand and clay, containing tin ore in elongated pieces, whose dimon^ons 
varj' according to tbe mining deposits. The thickness of these deposits is about 46 
feet Bt Pappan, at Luhat from 1& to 35 feet, at Klian Lalang from 12 to 16 feet, etc. 
Tlie rich otluviums arc not coutiuuoui, but form lenticular deposits, which are 
a very large and very nnmcrons, and in other cases are very far apart. 

L of Hn ore varies with the localities, but the maximum does not 
per ton of earth. The richness is very irr^nlar, samples from the 



I 



a 



same deposit, lets tUnii II) Uvl ii|.»rl, iiiuj var; 

Milt. I><?]»Hits cnntaiuinK '6 to 1 per cent, are 

■ble to pmlit nhcii the depth U not t^io great. 

Au kveng;e iuibIjiU of tlio prepared tin ore 

rin 
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I ( iinififuct wwliing 



consciiuently tho tin contain 



11. -I: 



educe it« qiulit; or vilac 



Tin Jfiiie*.— Although worked formanj centaries tlic tin mine* ore far froia bfinu 
eihamled. The first uorkingi were nudu nenr Larout, but lO'da;. it U found thnmith' 
out the \Mej of the river Kinta. llie richeit dcpoHits nro found an tlw cut dd( of 
tlio valle; of tlie rirer Kinta, espcciatl; at Gdping. Tchaiidjriang. and Katnpar, wUek 
are aim the moit re^lar in the nature of tLe depoaitB. 

Tlie exploroUoiK require to he carefollj' conducted, aa the coutpoution of Uie aU*- 
vium i« most rariahlc, and horin^ alone are not a aufBdcnC te*t of tho raloc at Itw 
deposits. A boring i« frequently tituated betireon tiro adjacent rich depoiiU. Boring* 
only yield comparative reaulta, their grcAtest ntitity being in testing the thiekncw and 
depths of the deposits. 



III.— Modes or WoaKxna. 

There are two sjstvmi of working praellscd. the uatiio method, ntei tat nauj 
centuries by the Malaya and Slamcw. and the Chineiu) system obi; tecoUly 
introduecd. 

Malay SgiUm.—The Mahiya (-mpluy two dilTervnt inrthuds acranUiig l«* tfa* 
position of the deposits. If the beds are on the side of a hill a tarp! gutting i* bmnI* 
into the deposit, and the iterilo poKlona are tbn>« n into tlic Talley. 

When the depmrit Is in Ihe valley il is Kurked by «niall ubtuiig iiit*. Thm of 
tho aides are sniteiavd l>y bark (» hacking) and vortienl piles, the foaith nde is 
worked in step*. The waCor ii drained by buckets snspeuded lalon^leTrrs, wtlfca 
counterbalance, which are used as often as required daring the day. Tho stdrila bs^ 
are depoutcd by the side uf tlie pits, aud rci|aire removal on eileuding th* ar«a of tb* 
workings. 

Tile sluices are placed in the ditches when the mine affords snfGciont iratar. WhM 
the mine is almost dry the aluicc is placed in some adjacent sirvam, bat man; mlaaa of 
moderate richness are abandoned, on acconnt of the cost of transport to tbe sIbIm 
being too KTcat. When tho tninrn are Tcry rich, water i* bnnght from hi^ier lenb 
by meani of ditches, and carried in wooden pipes acraas the valleys. In pntMU tlM 
rich earth is placed in the ditch near the mine, and washed the tieit day b; tlM watar 
removed from the pit before work is rviauied in tho woming. If the water Ea la- 
sufficient, Ihe mineral earth is collected in hnpa, and vathcd In the rainj swm. 

The washing ia made in one operation at sonic Malay mints, but it genelmllj' eiiinlds 
of cleaning and washing. The cleaning is proctiseil in an i>pen ditch. In which Mm 
earth is agitated with wator uDtil the whole of the mnd is carried away, and Ihe watar 
runs away quite bright. The mineial u then jiushed with scoops or by the fast Inia 
tlM sluice. By thi> m.-thud Ihc iniiientl is cniicBntraUd to ai ur 30 psr rvnt. of mataL 



id didea b Dttdu nf & liollnned tre« or piece of birk, and « 

paihiiig tbe inlnemi la the upper part uf Hjo box. Tlic UaUy ■ judge the crnnpletinn 

f the v-uhing- by tlic ciloiir of Ibe mnd, and ntrelj- obtain ctin centrales with more 

par cent, of metal. The fliiicea are nsaallj t!bnat 5 feet long aiul nbout 

I't fout wide, wliose incUiiation varies according to the tlnuncta of tbe tia itone. In 

Unj mine* tlic batea or cradle is very expertlj uied by the Malay*. 

The nme workmen perform all the necessary aperations about tbe mines and 
E inmaces, and the eiwt is obtained by considering the nnmlicr of men cmplojed. For 
u the Kinta district, tLepruductionper mati employed per thirty days wu: — 
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Value of tin 

Wage* or eoct of mining. , 

Co«t of smelting ... 

Profits 



57-S Cfll in H 85 1 V>9-h 137-8 

4U. 6d. 4Tk. Od. 6fli. Ud. 61s. ltd. 92s. tid. 99s. Od. 

3Is. 9d. 31». 9(1. 31>. Qd. 3U. 9d. 3Is. Dd. 31*. 9d. 

3b. 9d. 3i. ad. e.4. r>d. U. Sd. Ta. lid. 7s. Sd. 

6i. Od. 12). Dd. 32H. 3d. 21s. 6± 53a. 3d. G9s. 6d. 



Ciineie Syileai. — UiidiT this system workings are commenced at the lowest point 

Kof the area; a deep cutting is opened, whose side» are turned against the deposits to be 

P woriud. When this trcllGh reschei the kaiig, or bottom of tlic deimit, another slice is 

Q oB, and so on. The sterila matter is placed into the first trench, Alt material is 

ied on men's backs. Drainage is effected by norias, driven by water wheels ; bnt 

m pnmps of eight or ten horse-power have been introduced with advantage. Work 

I carried on in a regular nuiiner, each man ailhering to his own chua of labonr. 

n- these cnnditioiia a mine of ordinary richness will produce about 5,760 pounds of 

PUd per month at a oust of from £37 to £-16, and yield a prolit of from £60 to £10 per 

a of tin, taxes only excepted. 

IV.— MEiititmov. 
re arc tour kinds of metollurgicnl fumacM employed; they are tlie Malay, 
', Chinese earth, and Chiaese brick furnaces. These furnaces are all uf the 
e system, differing otdy in siu> and solidity of construction. They consist of an 
Jnteroal cavitj, with a hole at the bottom, and a baaiu for the fused scoria and tin, and 
t the bnck and downwards by a piston blower; they are fed with 
J, and work continnously. 
le following table shows the relative dimi 
DESOlpUon dI Foniiue. Maliy. 

Haght ... 4 ft. 

Width ... 3i „ 



lif, cost of working, etc. :- 



I Life. . 

I So. of workmen employed per day 
Weight of tin produced per day ... 

„ charcoal nscdpcrday... 
[ Weight of charco«l nsed per ton I 
I of tin produced ... ) 

[ Weight of scoria per ton of tin 1, 

prodnced I 

I Wdglit of till iri scoria [ler day ... 
f Cost of conslrncting furnace 



B50 lbs. . 



, 6 ft. 

. Si „ . 
. 60 days . 



60 days 
2,200 lbs. .. 



9 

4350 lbs. 



Cost of labour per ti 



lOf ti 



2S .. . 


. 70 „ , 


. 112 ,. . 


250 .. 


15s. Od. . 


97«. 6d. . 


. I31s.0d. . 


322s. 6d. 


4&>. Od. . 


21s. 9d. . 


. lis. 3d. , 


7s. 9d. 


lis. 6d. . 


Bs. 3d. , 


3a. 9d. . 


2s. Sd. 


Sis. 9d. . 


82s. 9a. . 


. 85s. 6d. . 


82s. 9d. 


Bs, 3d. . 


5s. 3d. . 


gs. 9d. . 


Ss. 9d. 


2s. 3d. . 


3s. 3d. . 


. 2s.Gd. . 


ls.Od. 


3b. 9d. . 


3a. 9d. 


. 3a.9d. . 


8s. 9d. 
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The tiu ore usuall; tcWs for about £50 pec ton, unit if tbi- cnst of smclUn^, ISOt.. Mid 
export duty, I80»., U wl<]i;d, tUe cost will bo £6G ld& per ton, uul tlic (uidter nil] 
roilize from f 12 to £20 per ton profit, scconlinji; to the price of tin. 

LenUlalioH.—'nie tin K''0"nda belong to tlic QovernuurDt. Tliu coiicnaioiia an 
l^rantnl to native* anil forcignirra. and vnry in area from 200 acrm to 1.000 acres in 
specinl casca. There sre two taiet, the ro^altj' of about t2*. per ton, anil the Fipi-rt 
duty, which variiu from time to time. It is uauaUj- about £9 or £10 pvr eoDl. »4 
talorem. 

BlaiUiia. — llie iiniduction and value of tin ii as follow* : - 



1876 . 


i,7Ba -.. 


271 


1877 


. 2,811 ... 


647 


1878 


. 2,886 ... 


739 


1B7B 


3,478 ... 


848 


1880 


W-IO ,,, 


1M1 


1S81 


5,070 ... 


1,270 


1883 . 


6336 . 


J.M8 


1883 


7.94.1 


2fl08 


18»i 


8,014 ,., 


2.606 


ItALAXCK 


Pl-.M1'S KUK 


:si.:lf-a 



178,1^0 
e6«.Z60 
H1I1360 
37li.700 
479,600 
691,060 
766 &(« 
8e2,ZfiO 
091,600 

M. W, B. 



XCi,l.\Klt rl,.kXKS. 

■pill, Planri. S;i E, (lluuxN .'<1-ILL»IH KT, M.K. Tkr 
and Mi»i«g Journal (h'fK York). Vol. XLIL.p. 311. 

tn the working of *e1f -acting inclined planei, in highl; Incllncil Kami, there U ■ 
ver; considerable mrpluB of power abtorbed fa; a more or leu powerful ansngnaent 
of broke*. 

An ing«nioiu (yitem for tbe ntiliiatlon of this power tuu bvea in tueMatfol 
operaUon for eighteen month* at the Rlioia Preuuen Coltierj. At thii colllerj, all 
the coal i* drawn from the 1,020 fwt level, and nil the coal mined aluve tlw 810 Icot 
level ta run down to the lower level bj lelf-octiiig inclined planet. Oii an av«ngs, 
one tnh, carrjing 1,100 Iba. ■■ 1)'84 cwt«. of cool, pasiei over thia plalM per iiiinat«. 



a.« Pump, for 



Tbe power produced bj the deMendini 



I* will be 



210 



1100 



hone-jMn rr 



33000 

A portion of thli power is utilized bj placing upon the drnui abaft a crank illw wbicli 
drives a double plunger pump. Tlii* pomp take* the water from llie 1,0£0 fc^ level 
and force* il through a ayatera of pipes (2 62 inchca diameter) In ocenmulatlng tank* 
on the sarface, a height of 820 feet, The diameter of the drum i> 313 fret. <>r 0'80 
feet circumference, therefore, the drum oukes 210 + 980 - 21-6 revolutions bj the 
descent of each tub. Tlio crank diac is 1*31 feet diameter, aud driTc* a double 
plnoger pump, 2'36 inches diameter and 1674 inches stn^ke. Kacb car raiasa 
2 « 1574 - 21-5 X 2-3fi" « 7864 ,„„ „ . . ,, ... . , 

- — '™i8 gallons per minute, and tlie power ntiliied ta 



_ X g-36' ■> '7864 
277123 

- 2'65 han>e-|wwcr. 



1066 X 10 - i 
830U0 

There ia, accordingly, a conitunt preisarc from tlie aceiimnlator tatika of BOO Cett 
of water, which i* dnwu from the ]ii]im. for nimiing <-oaI-ctittiiie marliinca, nnaU 
batdlng engines, and for the ventiLttiiin of ain|;te drift* bj KOitini;'* sinvy. blowers 

Tbe inclined planes are all hud with double wajr. and in practicu it 1* found that • 
gnater speed is permiaible upon th«m dnce the inlrodnction of the balance paui|i^ 
than could be maiutained under the uhl rjitem nf b^lLa^ 31. W, B. 



COPPER OF EL BOLEO. 

t ivrli gUe de eaivre da BoUo {Bame-Califoraie Mex\ 
SutlrliH lis ta SociSte Gt^Jogique dc France. Sr'r 
Flatt VI. {Map). Febntary, ISSG. 



faint). By Ed. Fdchb. 
a, Vol. JT/r., yp. 79 92, 



The dUtrict of El Buleo U litnatcd on the Western coait of tho Qulf of Cklifomii, 
oppodtd the Imrboor of OiiajmiH. It is, roiigbly, a pUte»u of five miles bj three, 
boonded by the sot to the N,E,, and by a wide fault, parallel to the const, to the S.W. 
This platMu dipi gradimllj from 300 metres ta 70 (1,000 to 225 feet) tovi-urda the lea, 
A few isolated peaks lunnoitiit it here and there, u'Uile on the N. it merges into the ' 
dopes of Lbi Tres Virgines and Ssnta Maria, aud the lower spurs of tile cutemmost 
UU chain of Loiver California. 

Foar ntrincs, perpend icnUr to the const-line, cnt the district and show clearly ite 
getllogicul struoturc, which, from the surf^iee downwards, is as follows ; — 
Tnff and cniiglouie rales, shont 40 metres (131 feet). 
First copper bed, average thickness 1 metre (9'2S feet). 
Cun^lotncrates and tuff, between 4o and SO metres (118 to 161 feet). 
Second copper bed, thickaen varTliig from 80 centimotrei to 2'30 metres (IJ 

tWif™t). 
Conglomerates and tnff, between 50 and 63 metres (IGl to 170 feet). 
Third copper bed, tliiektiess varying from 60 centimetres to 3 metres (3 to 10 

feet). 
Conglomerates and tuff. 

\ few igneous rocks (very sli£;htly acidic trachytes) rise up beside the above-aamed 
•edimentary rocks, fonning a double range lurallel to the coast, of wliich the WMtern- 
moat branch inarki iu that direction the buundnrj of the copper ^strict. An immense 
sheet of basaltic lava tops thu whole, covering tlie peaks and iuvoiling even the 
plateaux formed by the stratinvd mcks. 

After examining in some detail the comptnitiau of the tiifl beds, the report proceeds 
to specify the appearance and composition of the ore. The metal is fonnd in little 
■pot* or veins, and sumetimcs in oolitic bolls, irregularly scattered over the matrix; 
but a marked concentration is noticeable at the hose of the bed, where the ore forms 
a eompact layer varying from 0-to 10 inchc.t. As regards its compositiun, it appears 
geuerallj as cupric oiide, associated with carbonates and sometimes liydrosilieatcs of 
cupper. Tlie uatrin is a clayey tuff of a light grey colour. 

Little is said of the first bed. except that it appears to be the poorest of the tliree. 
The second is remarkable for the hirge proportiuu of silica which it conbuns, and in it 
an found aliuoat eicluiively the oolitic balls or boleai already mentioned; they contain 
85 to 40 per cent, of copper in some esses. It iseasjiosopawtc them from thematrix, 
■nd to obtain an ore of an average yield of 23 to 30 per cent 

Iu the third bed n]>pear ydhiw clays, yielding tO to 15 per cent, of the metal ; com- 
pound! of copper and niaugancse, 33 to 13 per cent. ; black copper oiide. as much as 
60 per cent. Tu-o sulphuretted ores are found where the lode is beneatli the nater 
level : some engineers iiavc regarded tliis fact as pointing to a gradual sub.ttitntian, 
which would flnally leave only sulphuretted ores in the lode, but M. Fucbs does not 
nibscribe to that conclosiou. 

A table is given of analyses, made at the Paris School of Mines, o( ISO specimens 
tofcea from the different workings. The geueral average of metollie copper is 15 per 
cent. None of Ihe precloas motois have been fonnd in the ore. 

The conglomerates and eruptive rocks are then briefly described, and the author 
enters at some leiigth into the ^ological history of the district. L. L. B. 




THE OEOLOOV OF EASTERX a[BKBIA. 
Nottt gfvlosiquii lur lit Sihfrir orirHlale, d'aprit Ut ahitrealiont failn par M. 

Marlin, daat ion ro^ajie d'erploriliQU rfH laf Baikal, da baiuiit dnJUar'Amoui; 
rt du las A'iSnnin. 2(y Ch. ViLAiS. SilMim d, la Sorifli aMogique de 
France. fifr. 3, Vol AVI'., pp. 132-10I3, Map and tFcliom in Ike frrl. 
March, ISSti. 

Lata Baikal atid the SalrH^a.—CliBt ot crystalline «cbUt, intcrrapUd by tDwalTS 
ircdgGS i>f gnuiiU) and graunliru, bnrdcr the lake. Micnccon* and hornblcndic gtuoM 
kre found at Irkutsk and en tlio western Blinrei of Bntkal; in ttie lioniblcudic roek 
there a a lar^ pi'aportian of sphenc. 

^/afonol,— Uraiiulite, containing tonnnftlinc, i« tlie chief L'Onstitnent nek of Ihti 
tnauutuin range. Oreat blocks ot poriibyruid granite form tlic BDniniili rif tome of tlx 

Amur Ban'ii.— Frngnientarf clAyey red sandstone on the cutcm edge of the 
Stavonol. In tlio nciglibonrhood of Werti^hinsk. cnol fonuation with n-urkable mmiL 
QnelsR, augile, homblendic granite, wid gnumlite appoir in the district between Stnlk* 
and Khingan. ICu|)hc>tide opeciallj rich in litauic iron is mentioned. 

Utiuri and Lake A'Aasta.— Mainly gticiw with micoschist. 

An extremely dt'tailed description nf IIil' !'[>coinicnii hmnghl to Pari* hj M. Uartin, 
with inlGToKOf ic snalyiis, follows. L. L. B. 



SPONTANEOUS COMBfSTION OK PYKITES. 
laceadiei dam let Minn dt pyritet. By J. B. Ditbahd, — DoiLLOX, — P 

and— FruAT. SociHi dt V IndyuiHe iiintralt, Complet Sr»d*t.pp. lCtt>10S. 
H6-117, 131-123, liO-llt. 3Iay, June. Jtily, and Angtut. 1896. 

This series of pepprs commences with an account of a fire wliieh uecnrral iu Om 
mitiet ot Kcf-Ouin-Tlieboul, and which «-us attribnlcd by J. U. Durand to Uw 
oxidation by tlie air nf iniissns cf pyrites. But thi* theory wa* conlrwUrled liy tb> 
manager of tho minvi, who eijibiined that the Src was dne to the upaetting of a lamp 
over a heap of faggots. The enKinver of the mines ot Saiii'Bd said that llirn the 
teinpcnitnro never etrwded 38 degs. C, aud that the oxidation of tlie pyriio, ev«n 
when heaped up in the open air, was ciceediugly slow. It scorns, howti^r, that lh« 
engineers of La Grand' Combo, and of Soulier and SL Fjli>, near Alait, agnw oitb 
Dnnnd, but stress is hud on the prCMnoe, iu the last- men^oncd phw«, of marl* okldi 
an mixed np with the pyrite* and are thought to be tho main cansc of tlie gndual 
heating and combustion which ensno. L. L. B. 



PEBBLES IS rUK COAL UF CKXTllAL FIIAXCK. 
OotfU if lirrainf koKilltrt d» I'lalrau Central. Dg — F^vou SoelM dt Flaiut- 
trie ilintrale. Cvrnplel Stndu*. pp. 136-I3S, PlaU XJCI. Amgnt. 

After laying down the principle that the |irocisi of fonuation of coal dopmiti ••» 
■imiUr to tliat of river doltai at tho preieut day, the anthar proceeib 1.) nketch brieSy 
tho history of tlie coal dcpoiit* of the PUtean Ci-nlml, bauing liii coui^tuiioas on hU 
■tod; of tho pebbles which are found there. L. L. B. 
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THE GEOLOGY OF SOUTH ABYSSINIA. 

Ohservations gSologiques sur les Pays DanahiU, Somalig, le Royaume du Choa et lex 
Pays Gallas. By M. Aubey. Bulletin de la Societe Oeologique de France. 
SSr. 3, Vol. XIV., pp. 201-241, Plates XL and XIL, with sections in the text. 
April, 1886. 

The report commences with a brief summary of the physical features of the French 
colony of Obokh. The territory consists roughly of a plateau, 15 miles in breadth, 
rising in two successive terraces from cliffs of coral formation, and bounded northwards 
and westwards by volcanic mountain ranges. A soft limestone, impregnated with 
Bodinm chloride, gypsum, and magnesian salts, is the chief constituent rock ; it contains 
fossils identical with species yet found living in the Indian Ocean. Several wells have 
been dag in the colony ; and a hot spring, highly charged with sulphuretted hydrogen 
and other compounds of sulphar, bursts out near the western extremity of the bay of 
Obokh. 

The mountains which mark the limits of the French possessions are formed 
principally of trachytic and basaltic rocks, similar to those of Aden. A kind of 
obsidian, which has been mistaken* both by natives and Europeans, for coal, is note- 
worthy ; it yields a whitish glass when fuse<l. Journeying westwards from Tadjurah, 
the Assal Lake is reached. Half of its area of 60 kilometres is taken up by deposits 
of common salt and gypsum, and the latter mineral, in a bed 50 feet thick, forms a 
ring round the entire lake. Between Lake Assal and the Abyssiniun Mountains inter- 
vene a volcanic range and a vast desert (800 metres above the sea — tufa, with numerous 
hot springs). 

From Ankober southwards to Kaffa, the country is a plateau (altitude from 2 to 
3,000 metres) of trap formation, but sandstones arc found over a stretch of 50 miles 
in the southernmost portion. In the region of the river Ilawash, the high plateau is 
succeeded by a lower tableland, covered with tufa and trachytic ash giving rise to 
calcareous rocks. These latter are worked for lime, but with poor success, as they 
contain a large proportion of alkaline carbonates. Numerous extinct craters are 
scattered over the whole district, and two geysers spring up near the source of the 
Hawash. 

The valleys of the Zega Onedem and the Jamma are similarly of trap rock forma- 
tion, interspersed with sandstones, calcareous rocks, and marls. Gneiss, g^nite, 
micaschist, etc., are found in the Somali country, from whence also specimens of galena 
and auriferous granite have been brought. 

JEn resum^f the geological constitution of South Abyssinia is very similar to that of 
North Abyssinia, as described by Blanford in 1868. 

The report concludes with a description of the principal fossils found by M. Aubry. 

L. L. B. 



PLANTS OF THE COAL FORxMATION. 

Botanique Fossils. — Sur quelques Cycadees houilUres. By B. Rexault and R. 
Zbillbb. SocietS de V Industrie MinSrale. Comptes Bendus, pp. 96-98. May, 
1886. 

A detailed description is given of specimens of Noeggerathia, Pterophyllum, and 
Zamites. The specimens of Zamites were brought from Commentry, and were 
remarkable from the fact that, hitherto, the genus had only been fouud in Secondary 
and Tertiary formations. L. L. B. 

b 



THE FLORA. OF LA GRAND' COMBE. 

Ifote mr lajlnrt el ttir U nipfau relaiifdet eovnliet fumiUirn dt la Urand' Cti^ht 

{Oard). Bii H. Zeix-lbr. BalUlin rfo la Sociili QtoUgiqar de AVajtre. Sir. 

3. Vol. XIII.. pp. 131148. Plate, rill, and XI. MarcK-Jpril, 1885. 

Thf) object of the report ia to caiitribate <Kinm detinlU ilat* fur eftkhUshiiig the 

rcUtivo ftiLtiquiLy of the syrtems of la Monlagnc St*. Barbu. Chaiii}xiUnH>D. ud 

TreKoI. The uutbor dt!scribi>9 the poaitioo of the BtTst» %nd thif tliivkiima >if lb* 

■eanti. itnd then Tcvietrs brielly the niilninn* cxpreancdb)' eiigineen Biid «i'ienti>t« u In 

thdr ^oKical chronologj. This ii followwl by a detailed «*coiint of the pUnt 

remmns found in tbo coal. The author comos to the concJiwiou that the order nf 

autiquit^r of the beds ie oi folluws:— 1. Montogne Ste. Barbej 2, Tmcot ; 3. Cliam- 

pelauaon, the oldett being Dumbcred 1. L. L. B, 



THE COAL FORMATIONS OF THE ALLIEB. 



ine partie de$ ferraim koailUrt dr 

avt ttr licancoiip d'atJm paimli dm 

.SofiilS de VUduilrit Miairatt, 



Affe dfi couphei argilo-rilieietiifi 

Commntti-i/ tt dt .Vonlricq. el q<ie 

H^partemcne de rAUier. By — 

Complci Rendui.pp. 135-136. Aug*i{, IBS 
Overlying a jiortion of the cool farmationa of Commciittj and Hontvic<| ore eeftaln 
very nearly lioriiontal strata, 30 to fiO foat thick, compoaod of ■aiiditunw and dayo, 
and which, in Boulanger'i Geological Mapof the AUR'r(164e]i are marked oi belong- 
ing to the Tertiary period. 

The coloration of the rocks reuniblcs that of kaolin, bat. in the nppor pnrlimt. It 
becomes in some places yt>llow or brick red, Some of thi' Mndituiu:* have ■ 
porphyritic appcamice, and in thv maas fragments of clialcedonj are fonml. Tb* 
discordance of sttatifi cation betn'ceii thew almost horiioutal beds and Ibe ciial. whirb 
at potnta dips SO di:^., is Tury marked. It mis tbooglil until Iat«ly tbal no ftmili 
were to be found in theie •o-callnl Tertiary formation!, bat the author diwMirerad M 
Hontricq a quantity of |Jant remainn of Carboniferous nr Permian age. The fowls 
are not black, the carbon having disappeared under the action, it is snppmied, of lint 
springs — in some coses a jellowish indisljncf coating replaw* the carbon. Taking into 
aceount the mineralogical ciniposition of the deposit*, in whieh evoTywherp thr action 
ot ferruginous and niliceous spring* is traccablci the anther believaa that (bey briong 
to the Permian period. L. L. B. 



rrioa/raafOi'w d'Aitiait, eilt oeridtmlaU iTAfri^ut. 
I dt la Soeieli OMoglque de FraiK^ SJr. 3, I'M. 
■ Ike lexf. February, 1886. 



THE GEOLOGY OF A88INEE. 
Ifote lur la Oiologie dt la poiu 
By — CttlPEB. Ballel< 
Xir., pp. 106-113. Idap i. 
Aft«r some preliminary reniarkt on the physical oipcct aitd struplnre n{ t}te Weot 
Coaat of Africa from Cape PalniM to the Ray of Benin, the author praeenb to sum- 
marise the result of obicrvationa made in tlio French colony of Aailnro. 

Generally, the soil is either sand or clay. The sand is qiuuti, and I* eiY^when 
anriferoaa, but the proportion of the pracion* metal \* so (tnall that it cnulil hardly be 
worked with advantage by Eurupvans. Tlio clay is titj gn4uy and pladie, in some 
ca>i» tliirhlly inicoceon* : on the slopes and plateaux it brennie* ferrujnnons. ami 
gradnally merges into citiipael layers of limonitv. BvnnUli the elayi dpmmpnMd 
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micaschist and quartz veins were foand. M. Chapcr was at one point only able to find 
masses of crystalline rock, namely, at the Falls of Aboisso. Silici'ons schist, contain- 
ing hornblende, epidote. and small grains of milky qnartz, there forms a thick mass, 
squeezed in the fold of another rock, which latter is a granulite, with green mica and 
a large proportion of epidote. 

Geological observations are extremely difficult at Assinee, on account of the 
exuberant vegetation of the country, but the author was enabled to refer the general 
constitution of the upper rocks to the glacial period. 

The negroes wash the clays for gold, but, as with the sand, the proportion is too 
small to repay an outlay of European capital, for there is at present no mechanical 
means of extracting very finely divided gold from compact clay within a reasonable 
time. L. L. B. 



PETROLEUM IN INDIA AND BURMAH. 

Note on the occurrence of Petroleum in India. By H. B. Mbdlicott. Records of 
the Geological Survey of India, Vol XIX. (1886), pp. 185-210, with folding 
Plate of Sections. 

After discussing the nature and origin of petroleum, and describing the mode of its 
occurrence in Pennsylvania, at Baku, in California, and in Galicia, Roumania, and 
Transylvania, the author gives an account of the mineral oil localities known up to the 
present time in India and the adjoining countries. 

1. — The Punjab. — All the Indian petroleum is found in Secondary and Tertiary 
rocks. Sixteen oil-producing spots are known in and about the Rawalpindi district, 
eleven gallons per day for six months from a 75 feet borehole being the greatest yield 
recorded. The oil-bearing beds here belong to the Upper and Lower Nummulitic 
series. 

2. — Khdtan. — The Ehdtan oil-region is in the Mari hills of Baluchistan, and a full 
report upon it by Mr. R. A. Townsend is appended to Mr. Medlicott*s paper. The oil- 
beds seems to be here also of Eocene age, and their exploration by means of borings 
has been ^most successful. Oil was obtained in large quantities at depths of 28, 62, 92, 
115. 125, 133, and 374 feet. 

3. — Assam. — Oil has long been known to occur in connexion with the coal-beds of 
Upper Assam. Borings less than 200 feet deep and yielding, in some cases, 3,500 
gallons in 35 hours, several years ago proved an abundant supply. The rocks contain- 
ing the oil are probably of Middle Tertiary age. Difficulties of transport alone prevent 
these springs from being largely and profitably worked. 

^.—Arakan. — As much as 40,000 gallons of oil a year has for a long time been 
extracted by natives and exported from Kyoukpyu, in the neighbourhood of the well- 
known mud- volcanoes. A large supply of petroleum is undoubtedly present, but having 
been worked by European companies since 1877, by improper means, it has not yet 
proved a commercial success. In 1883 the total amount of crude oil pumped from ten 
wells did not exceed 234,000 gallons. 

5. — Burmah. — The Burmese petroleum is the well-known " Rangoon oil." It almost 
all comes from Upper Burmah, and from the neighbourhood of the Yenanchaung, on the 
east side of Irrawadi, about 60 miles above Thayetmyo. The oil-bearing beds are Lower 
or Middle Tertiary. In 1883-84 about one million gallons of crude oil came to Ran- 
goon, but it is extracted in the rudest manner, and the supply is capable of almost 
indefinite extension. In conclusion the author says: — " It is, I think, a safe prophecy 
that the oil-measures of Eastern India may be supplying half the world with light 
within a measurable time when the American oil-pools have run dry." G. A. L, 



MINING IN NEW CALEDONU. 
L'7»i«ttriiMiitiraUmJfoarerU Calidonie. Ay — CBOIssIXU. Amvila dtt SliaM. 

Sir. 8, Vol. Il\ pp. 6C5-668. 
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ComparaUe* tMre Um dirtrt Si/iUmn de Trantmiilioii dt Force molrite. Bf JuUl 
Liubiol. Le Oinit Civil, Vol. IX., pp. 313-5 aud S43-S. 

The principal agonti of transmiiaion of motirB power to > dbUnce Kr* d«ctr{dtj, 
bjdnulic preaaure, compressed air, and ropes, the lou mpplied ■jstemi bdng oa>l gii, 
■team, Tlrificd ur, etc. 

The coit of tUo ddU of power tnuumitted depend* upon (a) the coit nf Uia ibM» 
power, (b) thn aneful Htcot tA the mode of tmnimiwion, and (r) tlio oo«t of worUas 
Mid muiitwning Uie syiteni, 

The cost of motive power per hour i« usnmcd U (a) itcwn cn^nw, tman 4-Sd.. 
ftTongo 3d., Urge l'2d.; (£) bjdraolic power. -2d.; and (c) pu engine (at 7a. pM 
IJ)00 tret), 4'5d. 

The following tahlv diowg the eoit per horse-power per hour nljliied of baa*- 
nutUng 100 hoTM-power ondcr the four chief lyrtenu:— 
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ON EXPLOSIONS IN LAMPBLACK FURNACES. 

By Professor Englbe. Journal fUr Qat Beluchtung^ 1886, p. 147. 

In the Black Forest the materials used for the manufacture of lampblack are the 
lesidnes of firwood, together witli coal-tar, etc. The material is thrown into two 
slightly inclined ovens, and the gases carrying the lampblack pass first into a cooling 
chamber and then into a tower from which they pass into a chimney. Tar yields 25 
per cent and the firwood refuse 20 per cent, of lampblack. 

The gases found in the cooling chamber, 8 feet from the ovens, are — 

Carbonic acid 6*2 to 10*8 per cent. 

Carbonic oxide '5 to 1*4 „ 

Oxygen 6*2 to 18*4 „ 

Marsh gas inappreciable. 

Hydn^n ... ... ... ... „ 

Lampblack and air are not explosive, but there is a possibility of the explosion of 
mixtures of lampblack, air, and combustible gases. 

It has been ascertained that lampblack or powdered charcoal will cause explosions 
in air containing 2*5 per cent, of marsh gas or 3*5 per cent, of cual gas ; and without 
lampblack, explosions arc produced with 5*6 per cent, of marsh gas or about 8 per 
cent, of coal gas. It is evident therefore that the explosions cannot occur from the 
combustion of the gases and air, either with or without lampblack, during the ordinary 
working of the furnaces. 

It is most probable that they chiefly occur during the lighting up of the furnaces, 
or if too large quantities of material are thrown in ; and the remedy wonid accordingly 
be — more care in working, to ignite the materials as soon as they are placed in the 
furnace, and to carefully regulate the supply of materials whilst working. 

M. W. B. 



REMARKS UPON THE EXPERIMENTS OF THE PRUSSIAN FIRE-DAMP 

COMMISSION. 

8ur Us Travaux de la Commission Frussienne du Orisou. By Messrs. Mallard 
AND Lb Chatblier. Annales des Mines^ S4r. 8, VoL /X, pp, 638-664. Plate 
XVIL 

1.— Coal-dust. 

{a) Coal-dust alone. — The experiments show that shots placed near the floor of the 

gallery are alone capable of igniting dusts, and that this effect is not prevented by 

inclining the direction of the hole towards the roof. When the hole is stemmed with 

coal-dust instead of clay the length of the flame becomes greater for all the holes; 

thus — 

Length of Flame in Feet. 
Holes. With Clay With Goal-diist 

^ •.• •«« 

A • • • ■ • • 

«} ... • ■ • • • 

4 

%^ ••• ••• •■ 

V ••• ••• •• 



stemming. 


Stemming. 


13-7 


707 


26*5 


76-0 


9-5 


75-0 


13-7 


79-0 


9-5 


94-4 


620 


94*4 


67-4 


79-0 



u 



Hwiss duHt u-SB fllrvH-ctl with Ilie clu; sU'mming, and Gcrbnrd diist hiiIi «>«I-diut 
«t«nining over the gnUtry for a Icn^i of 338 feet. 

Tho pnirilion of Hie hole* irasu anneiod. Tlie nw nf cusl-di»t 

stoBuning bas in nil eases lengthened the Haine of the ihot ; holoa 
iiou lh« tup, &nd pottittiig don-uwonis, Khoae thunc -with day 
■temtning did not reach the Soar and could not iKiiite tlie diut. 
hare prodnecd tliit ctFeel nhrn their flitme wu len^lhened hj Uie ' 
cnal-diiBt of the (temmiTii;. 

The most important qneatiou regarding coal-dnat is whether 
the ignition of dnat by a >hot can be comjiarod to that iif imwiUr 
nr«d hj a fnzc, and to admit that the inflanioiation prudnevd at any piiiiit c 
mediately propagated indeSnilelj. The Prniaiau Comminion adopt thii i 
the; »\\fge a* bejond doubt that with the Neu-Isertobn and Plato duit* the length of 
the flame can be increased by increwiing the length of the gallery atrutred with daiL 
Conseqaenllj if all the galleriM of a minewere cnvered witli dunt, thti,r would all be 
traversed hy its ignition at any jwint. 

The ciperiinents of the Prussian Commission do not. hon-cvrr, eonUrm thia opimiin. 
Tliiis with the Plato dust ;~ 

FMt 




Vhcn thelentrthofdusl ) (!5-6f 




C 113-6 


the length of the 


M:w7 


rcwed in the gallery is ) 96*4 L 


flame is about 


}I771 


(131-2) 




(l«rz 



It is Irne tliat in the last eiperiment the length of the RauiP itlU eiccols that of 
the dust strewed in tliv gallery, but if a curve be drawn nith the lengths of dut m 
absciuD and the lengths of fliunes as ordiiutcs. it will be seen that Ihr length of tb« 
Same approocbn a lioriiontHl tangent and cannot be far from 200 feeL It is eridnit 
therefore that tlie length of the flame cannot be indefinitely increased by incraaaing Iba 
length of the gallery strewed with dust. This is so true that for the less attntitiattlila 
dusts tlie length of flame has been determined, beyond which tlie incnsM uf tha Imgtll 
of the strewing produced no apparent lengthening of the flame. 

The phenomenon of the ignition of coal-dust by a shot appears to be ■■ tollnws: — 
In the part of the gallery roaohed by tbe powder gases, moving at a hish velocity and 
endowed with a bigh tompentturr, the dust ii violently thrown into Bns|ien«i«n aitd 
ignites. Tbe gaswiis miiwi, thus ignited (considerably ei|«nded by beat and inerMsed 
by the partial distillation of the dust that bas been thrown into suspension by iho 
mechanical effecta of the powder gases), expands into the gallery and oitnnds to » 
distance propoiiioual to the mechanical effects of the powder gases, and (o tlw OMv 
with which tbe dust in suspension is diatllled. The mechanical o(F<rl of this jrt of 
flame npon the dnst of the gallery, silnalcd at such diilanoe* as to eseape the Initial 
action of tbe powder gases, is small, and rapidly decreaaca until It is dsatraynl at a ntj 
short distance from tbe shot. 

This opiniuu ii confirmed by the small valnea of the moehanical effmla. Thns, «itb 

a coal-slemmed ebot, when the gallery was not strewed, the moTcniDnt of ibc wagea 

(1,627 lbs.) varied between ?'S and 16-7 inches. When the gallery was strvwM with 

the wagon was moved from 7-1 to S30 incbes. but with the eiosptinoal Ptahi 

llXI'4 inches. 

mechanical elToct of the ignition of dnst is thercforn wry small, and wlMm It 

grealer for certain eicepliotial liinda of coal it is still nioeb inforinr to tbai td 

u oiplosion uf flre-damp. Thns, wbilo tlir wagon was moved 100-4 Inchca «ftb ttsla 

>ved 314-S iiicbos (3-2 tiui» fitrthcr) under Ihw effects nf lb* tijtadim 

at 70<l cnbic feet of miitare containing -07 of Hr*.dauip. 
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The experiments of the Prussian Commission entirely confirm our opinions which 
follow : — Combustions of dusts are not, to speak exactly, explosions ; these combustions, 
indeed, only produce mechanical effects entirely insignificant for must dusts, and always 
much less than those of fire-damp ex])]osions, even for the most exceptional dusts. The 
combustion produced at any point does not extend indefinitely over the whole area 
covered with dust. The length of this ignition is proportional to the intensity of the 
mechanical action which has raise<l and ignited the dusts; this length is always 
limited, and is (under the effects of blown-out shots of J lb. of powder) about 65 feet 
for most dusts, and only reaches 200 feet in the case of very exceptional dusts ; and an 
explosion which extends over a considerable distance is consequently not a dust explo- 
sion. 

(ft) Fire-damp and Air. — The limit of the inflammability of air and fire-damp is 
somewhat difficult to determine. From the Prussian experiments upon the length of 
the flame produced by a blown-out shot, stemmed with clay, passing into an atmosphere 
containing variable proportions of fire-damp, it is highly probable that explosion is 
produced between 6 and 7 per cent, of gas. It is found also that the agitation of the 
gas connecting the unbumt and burning gases exerts a most powerful influence in 
augmenting the velocity of propagation of the ignition, and that the conditions are 
very variable ; it may therefore be assumed that in a large space the propagation of the 
inflammation may occur, in a more or less irregular manner, in a mixture containing 
•056 of fire-damp. 

(c) Fire-damp and Coal-dust. — The experiments of the Prussian Commission en- 
tirely confirm our expressed opinions that the influence of fire-damp upon the combus- 
tibility of dusts, if it is not altogether nil, is at least much less important than was at 
first assumed. It appears that so long as the proportion of gas contained in the air is 
not dangerous by itself, dusts have only a feeble influence. They only have the effect 
of augmenting the length of the flame of the shot and, consequently, the quantities of 
gas which may be ignited in the vicinity of its flame. Tlie co-exist«nce of coal-dust 
and fire-damp does not create any special danger when each of these bodies singly is 
not of itself dangerous. 

2. — Safety Lamps. 

The experiments of the Commission show that the cause of the danger arising from 
an internal explosion is not great for most of the lamps in use, such as the Davy, Boty, 
and Mueseler, consequently the conclusions of the Commission, which are based upon 
such a standard of safety, are of no practical value. They recommend the use of the 
Boty lamp, which is notoriously inefficient, as compared with the Mueseler and Marsaut 
lamps, when exposed to a mixture of air and fire-damp moving at high velocities. 

3. — Inplubncb of thb Atmosphbbic Pkessubb itpon thb Issub of 

FiBE-DAMP. 

The experiments of the Prussian Commission have been carefully carried out, but 
their duration has been too short, probably owing to the great attention required in the 
observations. 

The experiments appear to show that in working districts which are not in commn- 
nication with large exhausted areas, the influence of the pressure of the atmosphere 
npon the quantity of fire-damp existing in the galleries is scarcely apparent ; and that 
this influence is only experienced, in a very irregular manner, when enormous reservoirs 
more or less filled with gas and air, are in immediate communication with the workings. 

M. W. B. 



ON THE PRESSURE EXERTED BY WATKR IN SOIL. 

Bg L. BiiKSSiciB. Ze-'tte],nftJSr Baumetfa. in86. p. 101. 

The resalta are giveu of a namber uf ctpprimeiits ujiuu iho niiluciiCB of opUlar; 

BttraaUoQ ill dimiimhing tha preuuro of wnter in lands of various dagnxt of fineuMi 

Euinplen are i)not«d of the varjing reiiiitaneea iif different aoili. At a n>Ui«T7 in 
QenDany, when repairing the shaft ander paccimalic preHore, at a drptfa of 18 fcot 
helnw the level of Biirfaee water in a Mtunted claj «tid. n |)reiiun; of i atinoupbcr* 
excluded the water initeod of ncarl; doable tImC (n^nenre dtie I'l the bead of water 
column. At another eallierj the sinking- waa CMxied with a uroMure of Ej atmuapbeno. 
to a depth which wsa calculated to require B atmo*phi>na. 

It ti BiiggcsCed tl»t the water wai in theu) easei partly *upportod b; the ur pnw- 
mre aad partly b; capillarj attraction. 11 . W. B. 



SoHee nir Itt Taguelt Af/drauliquei. lifilimr Smmaar. Ify 3. WeiLun. SeeUU it 

Inginieurt torht de I'EcoU pronineiale d'lidntlrit el det Ximn dm Mainamt. 

Sir. 2, Vol. XVn., pp. 72-80, Plate, V., VL, aad VU. 

Hanginpi-oii, nituated at different levcli, connected by drop-ttapin or incliiud 

^lerii>e, afford great facilitien fur working, but neceanlale gn*t mtt for labour, and 

are not alwaji applicable. Vertical miiveinent of the cage is ciins(><|iieitlly n>i)airal in 

M. Rcnnuni has invented a very simple fonn uf liydraulic eounlerbalanw , Ihi puwar 
being obtained by ntiliiing tiie vertical height of tlip pit. 

The apparatus consisU of two pain of hydraulic rami (one pair for tacb ng«), 
which receive the cages, thar dosoent being regulated by a " cataract," enuiiitin^ nf thi 
variable opcniug of a tap. A colnmn nf water in the [nt rutuni* Uh> nm to iti Initial 
position (ready for another cage) when the tap is opened. A tube of hast reaistsiM* is 
piovided, to save the apparatus fnnn rapture in case of a heavy sboeli. 

The sppanitaB hat reduced a very high speed of the cage wtllilu a JMtgth of 1 fret. 
The "cataract" is an effectual break for the Cage*, and llie volririty is rvdnevd with 
meh prmnptneas and n^nlarily tiut the lives of eight workman were once nved. ntbto. 
owing to inattention of the enginemau, the cage went at ordioary working spovil apoa 
the coantcrbatance. 

The apporstos consists of a metal cylinder, an iron nm with a head and anlMNatie 
catches to carry the cage, and a tabe of least resistance. The water wotkiag tlw nm 
is contained in a small iron tank, about SW feet above the hanging-on, oonBMUd with 
the rams by a pipe of '8 to I'S inch diameter. In frosty weather, a littte warn vatw 
is placed in the cisl«rn in the morning or the freering point of the wilar nay W 
lowered by the addition of a suitable tolnble salt. 

The price of the apparatus for a two-docked cage, with foor tub* im a dMk> I* 
about £176 in France, the weight bting : — Metal, 40 cwta. j hrunte, 24 cwta. i aad Xnm, 
90cwtiL 

The cage ii> ■I'li'ped at any rHfiiirtMl level, by closing the tafi at tb* pMpsr butaal i 
bat, to uiake larr, M, Roumnni lias added "kops" of a novel deslirn. 

The apiiaratns ho* been applied to cages with tvo aud thre« dwkt at ibe Lesis aad 
Conrribres eollicriw. 
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In the cases dt cages with foar decks, the g^reat length of the rams and cjlindert 
requires a rearrangement of the parts. Tlie ap]>aratus is then inverted and works by 
traction : this reduces the dimensions of the cylinder and the cost of the apparatus. 

It will be seen that the hydniulic counterbalance is simple, ready, and efficient, and 
considerably reduces the operation of loading the cages; further, it greatly reduces the 
cost of making the hanging-on at the bottom of the pit ; and generally it presents in- 
contestable advantages which will make its application more extensive. 

M. W. B. 



VENTILATION OF MINES IN WESTPHALIA. 

8ur PASrage des Mines dans le Bcusin Houiller de la Ruhr (Westphalie). By L. 
BocHET. Annates des Mines, SSr. 8, Vol. X., pp. 143-199, Plate I. 

I.— iNTRODUCTORr. 

(a) Statement of Accidents from Explosions in Coal Mines in Westphalia : — 



Tear. 



1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 



•s 
a 



§ 
I 



-i 



224 
237 
252 
273 
281 
269 
238 
223 
211 
206 
203 
200 
196 



Average per yr. 232 



34 
40 
36 
67 
45 
52 
43 
37 
61 
83 
62 
76 
120 



57 



56 
50 
24 
30 
25 
16 
19 
20 
31 
43 
81 
53 
112 



I 



59 

79 

63 

92 

82 

69 

66 

39 

66 

111 

108 

120 

159 



Per 1,000,000 Tons 
Worked. 



Explo- 
sions. 



2-88 
315 
2-49 
3-47 
2-90 
306 
2-40 
209 
323 
4-07 
2-76 
3-21 
4-64 



KUled 

and 
Injured. 



43 



9-74 
1015 
603 
7-43 
6-89 
500 
475 
333 
510 
7-56 
8-40 
732 
10-47 



86 



310 , 709 



Per 1,000 


Workmen. 


KUled. 


Injured. 


107 


113 


•78 


1-23 


•35 


•92 


•37 


115 


•30 


•98 


•19 


•82 


•23 


79 


•27 


•63 


•42 


•90 


•56 


1^45 


102 


]-36 


•64 


1^44 


125 


177 


•57 


111 



[b] Geology. — The Ruhr coal-field forms a belt, about 40 miles long, from the Rhine 
towards Unna, lying east and west ; the width of the belt is greatest near Bochum, 
where it is nearly 12 miles. The Coal- Measures, whoso thickness is about 8,000 feet, 
crop out on the south, and are covered on the north by Cretaceous marls, lying almost 
horizontal, whose thickness reaches 800 feet at Recklinghausen. The general inclina- 
tion is about 7 degs. N.N.W. There are about 132 coal seams, of which about 74 are 
workable, with a mean thickness of 3^3 feet. The coal seams are not much disturbed 
by faults or flexures. 

(c) Fire-damp. — Fire-damp is not usually found in the Ruhr coal-field. Some 

mines, however, are very dangerous, as shown by the following table : — 

Number of Explosions 
from 1861 to 1882. 

• • • • • • Om • • • • • • 

... • • • M V • • • • • • 

• • • ... mO • • • • • • 



Collieries. 

Dorstfeld ... 
Consolidation 
Friedrich Wilhelm 



Germauia ... 
Pluto 

Kaisers tuhl 
Neu-Iserlohn 



26 
26 
25 
16 



KiUed. 

4 

6 

9 

20 

87 

29 

155 



180 



310 
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Saddeo outbunU of gu nre anknown and blowen ■» rare, and tb* Bcrideuti 
appeal to be doe to carelesincBS of workmen and mulen, or natural cautes, Tho iun* 
of gas ii QBuallj verj conatant and re^ubtr. The following table ahowi tlie ijuantitira 
of niinanamber of oollicrieu:— 





'^SSSS'iS"" 


^*™S?S?ftS2*'-' 




Fin- 






itaul 




iMmp. 


Add. 


dUDp. AlfiL 










CuKFV ] Cuh.Fl. 


Ob», PI 


RbelnElbe 


■22 


■71 


r32 1 4^25 


6^67 


Carolna Ha^iu 


■08 


■77 


■88 


8^50 


&38 


Lnnise 


■27 


■19 


B-9B 


419 


laie 


Boniracim 


'iS 


■29 


6K0 


V2S 


U13 


Tremouia 


■17 


■41 


a^50 


848 


U«l 


Mauen 


■26 


■15 


7^48 


4-6S 


IS^OO 




■23 


■41 


4^9» 


880 


IS^SS 


Pro«pcr. No. 1 


■04 


■89 


■61 


I3^6S 


14^86 


Hfirder 


■24 


■59 


440 


ll)-8I 


16^2I 


Nen-Iaerlohn, No. S 


1-43 


■32 


1327 


2-99 


16« 


Dorstfeld 


-88 


-38 


867 


8'e7 


17'»4 


Carl 


■03 


-85 


■68 


19^g3 


19« 


Pluto 


■68 


-66 


lr40 


ii^sa 




BariUon 


1-02 


■86 


1717 


1447 


3VM 


Gennaiiia 


■41 


■40 


l&6fi 


15^ 11 


31-7S 


Wolfcbank, No. 1 


06 


1-&4 


■86 


ai^ss 


32-51 


SbamrocV 


■83 


■74 


EO-95 


18^68 


ae-6s 


Neu-Iwrlohn, No. 1 


'35 


■08 


3364 


7^e9 


41-S8 




109 


■25 


47'50 


lo^se 


Ba-3» 



If a map u prepared, ihowing all the collieries producing more than 2 cnbio feet of 
gaa per cubic foot of coal worked, it will be fiinrid that the;' tie in four bnlU in the 
direcUoD of N. 65° E., ronnitig retpccllfel; thiougb Uortmund. Heme, UOnle, and 
EsHQ. It is renutrkablo tlut these gweoos zones eaaetly corrcsFond to four nddle- 
Isck* or anticlines in tbe Coal-Measiirea. These facts would sapport the tiMory lliat 
the importance of issues of flra-damp 'u more especially due t<> geological cnutortloBi 
and the resulting compressions, than to the composition of th« coaL 

(rf) Model of Wortinff,— The ooal is worked by forming {ulUrs, from tO to IS jard* 
wide, and of varjing lengths, which are afterwards removed by a second worklog. Tbt 
royalty attached to the mines varies from 120 or 150 acr«a to l,7U0 or 1,000 aerM, thm 
average bdng about 660 acres. Hugo Colliery has a depth of about 1,960 ftat, ■ IWv 
exceed 1,000 feet, the ■biOlowest arc about 600 feet. 

II.— VaSTlLATIOB. 

(a) Suviher of Filt.— Moat of collieries have only a angle ahafti luid te « 
pumping, ventilatJon, and ladder pits, divided by aoilable partiliotM. TImIom d 
through the brattice Is 67 per cent at Carolui Hagnaa Collimy, aod ia wmiOf % 
80 to 32 for all Ihe collieries with single shafts, 

(A) Aieenlioiml reiitilatiom.—Tlit genera] rttle is pnctised that the ^ • 
descend hy the downcast pit, and that its distribution in the workitiga ahall bo afl«r> 
wards always in an ascending dim:tion. 

(c) SplitHnfl of He Cnrrft. — SpUtUng the air ii eitentircly carried ect. botb in 
scams and districts of seams, bat this snbdiiiston is occasional!,! paihed too far. 

(if) Volmme of Air.—TAoA ot the wcU-amuEed mines give each workman at UmI 
70 ouUe feet of air per miiiute, and auiue 100 cubic feel, but ih* majority at* « 



tew ex 



to &0 cubic feet. A horse U iiauitlly reckoned &■ equal tu three uien. 
diluticm uf the gBi«ea is ahovn, bj m, previous table, where the praportioni sn 
dun^nms, but 7't4 per cent, km foand m the Znllern CuUierj, and 9'76 per cent, i 
Tremonu Colliery, bj the Pmasiui Fire-dump Cottimiuiuii. 



III.— DlBKCTION C 



B LVbbbht. 



I 
1^ the 

w 



fo) ^tp-wajf*. — The srsB-i of the downcaat and npaut "hafts of the miues are 
ion&ll; in the ratio of 10 to 1, the most frequent ratio being 5 to 1. There are a 
few exceptions, wliere the upciuti are lar^^er than the downciute. Similar difFenincos are 
found in the areas of the air-ways, rued for intakes and return*. The average area* 
are — -intakes, 3U to 40 Bijiiare feet ; anil returns, SO to 30 square feet ; hut there has 
be«i oiarkeii improvament made in recant years. The average length of the air-currents 
ii estinialud at 3300 yards. The average value of the equivalent orifices is about 10 
square feet. 

(£) Doors and Stgutatort. — Wooden doom are used, one, two, or three in number, 
according to the needs of each case. Cloth doors are generalty used where the strata ii 
lubject to " thrusts." Regulatom are ciclnsively placed in the return air-ivays. 

(c) Airing of the Worltiiigi.—Tbe air is eicluiively led around the face in both 
wliole and broken workings. The haulage roods are all closed off by doors, except 
towards the main retorii, consequently, they are only ^rcd when the duora are opened. 
Sometimes the air is coursed, in oiiu current, through the old workings. Brattice is 
used in single places to carry the air to the face. In the case of long drift*, wooden 
boxes, from 36 to 100 square inches in area, or iron tnhes, from 10 to 30 square inches 
in area, are employed. If large volumes are required, wood or brick brattice is used. 

((£) Shaft Brattice, — The shaft brattice is usually made of planks, spiked to buutons, 
being carefnlly closed. Upon the average 31'36 per cent, of the air is lost 
.4y the imperfections of the shaft brattice. 

(•) Old Workingi.—OMi workings are ventilated in a few cases, hut generally they 

built off. 

IV.— PSODrOTlOH OF tan ClTHBKNT. 

(a) Without Ventilaior: — A smati number of mines are ventilated by nataral 

means ; in others, the ventilation is produced by boiler chimneys, nnderground furnaces, 

or by steam jets. 
I (S) Ftntilalori.—'Vhe mechanical ventilators now in use are:— Guibal.40; Pelzer, 

IB: Winter.13; Fabry, 9) Schiete,4) Kaselowski, 3 ; Wagner.l; Dinnendahl, I; or 

S8 altogether, excluding those kept as reserve. 
I The Fabry fans are all about 10 feet wide, and 10 to 12 feet in diameter, with three 

I wings, and ran from SO to 30 revolutions per minute. 

l' The Guihal fans are usually about 30 feet diameter, hut there are some about 40 

I' feet, running 30 to 50 revolutions per miiiuli'. In recent installations, they are 23 

' feet diameter and 6) feet wide, running nt 75 revolutions per miimte. The blades, 

usually eight, are now made of iron. Tliey have usimlty two inlets, and no aliding- 

shutter. The chimney Is from 20 to 80 feet high, and its upper oridce from 6 to 8 

feet square. 
I' The Peher fan consists of an iron wheel, with 6 or 8 hcUcoidal blades, placed in 

the axis of the fan drift. Part of the fan is plumed in the oriSce of the drift, and part 
' is outside the orifice. The lirst part acts as a screw, and exhausts the air in a direetion 

l' parallel to its axis ; and the second throws it at right angles tii the axis by centrifugal 

I action. The Pelzer fans are usually 8 to 10 feet diamclor, and from 1 to 1) feet wide. 

I The Wagner and Winter fans depend upon centrifugal furce. Tbey are of small 

I diameter, without case, and rapid running. The blades are filed, at an angle nf 20 to 
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BO dfgi; to a central disc. Thej are made froni 8 U) 10 fe<t dUmetor, knd from 6 to 
15 inche* wide, irith 12 to 16 bladet. The rnnning iprad vtriea from £50 to 400 
revolations p*r minute. 

The Schit^lo fun rans nt from 4O0 to 4S0 rovolutlont per miimte. One U placvil at a 
depth of 800 teat, 33 feet diamclcr, and it rniis 600 to 700 rcviiliitinni per minute. 

In the Dinnendahl tan tlic axis U vertical, and provided with ci^ht hcliei>i(lal bUdai. 
The tcrciT is 8 feet diameter, and driven b; b Brothcrbcxid eii^DC, at 120 reTolutioiu 
per minate, tlie fan ranning at S40 reToIution* per mioate. 

The Kaselownki i» similar to the Dinuendahl fao. the ditTerence coniisling in th» 
form of the whoel. 

The Kley fan is limiUr to the Guiba] ; it coiuisU of a wheel 23 feet wide and about 
30 feet diameter, laming upon a liarizontal aiis. There are m blado, each 4 feet 
deep, inclined at an angle of 5 dvg^^^a to the radius. This icheel tnms in a spin] 
casing, conaepled with an eipanding chimnej. Tlie inlet to tlie fan i> 23 feet diameter. 
The pfenliarity of thi« fan is tlie mode of admission of the air. Tlie inlet is connected 
with a spiral chamber similar to that of the fan, and the air enten this charobcr in ■ 
tangential direction. The air rotates in the outer chamber in the mme directum as the 
fan, passes Ihrongh the inlet in a helictudal conree, and continues its rolarj luovomcDt 
throngh the fan into the cbimne;. The inventor clwmt a nseful elect (arming from 
To to 86 per cant. 

The foUoKing tabic shows the nsefnl effects of the varions ventilator* in dm : — 



Onibal 

Winter 

Wagner 

Schiele 

Pelier 

Dinnendahl... 

Koselowski . . . 

Klej r/rom II 

Fabry 
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DRESSING ORE WITH AIR-JIOS. 
Dry On Concentration. Bg Jons IIitAnn, Jrwion. The Ensin 
Journal, Vol. XLlL.pp. 7-8. 
The snbject of pneamatic dressing of ure* (in which air ii nsed as the flnid mcdinm 
instead of water in the jigs) is frequentlj contider«d as a Uto)HBn solntian to on ini< 
possible problem, rather than a* an ettablished fact. It has bom f mqncntlf Coudminad. 
becaase all the experiments made in Kumpe have proved Ut be failures. In Amorica, 
however, good resnlts have been obliuned. The data of the etpvninenia arv all lamant- 
aU; incomplete, but the; are the oulj one* that can be obtainnL 

Three principle* have been applied to pneumatiu dmsing uf ores : — 
Uoriiontal oontiaaous currents. 
Vertical con tin aoui currents, aspiration ami blasL 
VerUcal intermittent currents. 
The otgeelions lo tliM [inictical siiccea of tlin Hn>t and aeoimil njsteuu an IbM t)« 
action of the current is ton brief, the ore particles iaterfne with nsch othiv. and IhM* 
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is no opportunity of correcting defective performance. In the third system, each 
particle of ore is acted upon hundreds of times before reaching the *' tails*' and 
** heads ** compartments. 

The intermittent puff of air was first applied for ore dressing by Chubb, and since 
improved by S. R. Krom and T. H. Paddock. 

The following figures should convince even the most opposed antf^onists of dry 
concentration that the separation of ores from their gangue, and of ores of different 
densities from each other, can be effected simply, cheaply, and thoroughly, by S. K. 
Krom's air-jig : — 



Star Canon MUlr- 
De Boto Mine. lbs. 
Assay 

Value 

Sheba Mine, lbs. 
Assay 
Value 

Seminole Mine,lbs. 
Assay 

Value 

Mankattan Mia— 
First run, lbs. 
Assay 

Value 

Second run, lbs. 
Assay 
Value 

Third run, lbs. 
Assay 

Value 


Ore. 


Ck)ncentrates. 


Granular 
Dust. 


Chamber 
Dust. 


Totals. 


No. 1. No. 2. 


No. 3. 


Totals 


66.800 

£14 9 

£48211 3 

.'n,150 

£11 611 

£216 7 9 

3,360 
£019 4 
£111 6 

88,151 
£51610 
£25713 8 

31,823 
£5 6 
£7918 9 

102.228 
£16 810 
£840 1 8 


1.013 
£144 10 10 
£73 4 2 

1.072 
£88 4 4 
£47 5 8 

55 

£6 9 3 
£0 3 6 

3.456 
£1619 3 
£29 6 3 

1,550 
£30 2 1 
£1511 3 

5.8.32 

£56 4 7 

£16319 4 


1.092 
£23715 3 
£12913 7 

1.077 

£11119 5 

£60 511 

49 
£17 7 6 
£0 8 6 

2,584 
£41 9 5 
£7013 5 

1.309 
£29 6 6 
£19 2 8 

5,413 

£8212 6 

£223 4 2 


515 

£34018 2 

£61 1 5 

644 

£166 1 7 

£50 5 1 

48 

£37 5 

£013 

1322 
£401610 
£31 19 10 

771 
£24 3 9 
£9 6 5 

2.967 

£75 1 9 

£111 710 


2.630 11.998 

£27 12 8 
£263 19 2 £165 15 6 

2.793 2.881 

£19 6 3 
£157 16 8 £27 16 4 

152 

£1*5 

7,362 7.353 

£11 12 5 
£131 19 6 de42 10 

3.630 3.374 

1 £11 8 6 
£44 4 £15 18 

14,212 13,428 

£29 10 6 
£49811 4 £193 3 11 


6,484 

£9 14 9 

£31 11 5 

2.283 
£7 4 11 
£8 5 4 

7.341 
£21 19 10 
£81 15 


14.618 
£439 14 8 

6,674 
£18513 
152 
£1*5 

81.199 
£^11 9 

9,387 
£68*3 8 

34.981 
£778 10 3 



The capacity of each jig at Manhattan mill is 300 lbs. of ore, free from dust, per 
hour. 

The most recent improvements are found in the Paddock air-jig, consisting of an 
inclined, adjustable, stationary deck, over which the ore passes from an adjustable 
hopper at the upper end to the discharge at the lower end. The air is forced through 
the cloth surface of the deck by bellows below it, whose blast is regulated both as to 
quantity of air and number of strokes. 

The bellows is horizontal, and discharges into an air-chamber below the deck. 
There are suitable arrangements forming an air-tight joint, by which any lateral or 
longitudinal inclination can be given to the deck. 

The deck consists of a cast-iron grating, through whicli the air passes from the air- 
chamber, and over this a piece of broad-cloth is stretched, and clamped firmly down. 
A gppating, of -^ inch brass strips on edge, is pressed upon the bed, jmrallel to a diagonal 
of the bed. These strips are placed from | inch to 1} inches apart, and are from i to 
i inch high, according to the size of material treated. There is, above this, another 
grating of zinc strips, yV inch thick, 2i inches high, and from S to f inch apart, 
running parallel to the other diagonal of the deck, but not quite to the opposite side, 
where a 3 inch longitudinal trough guides the waste, scraped from the top of the ore 
bed, down the side towards the waste discharge. 

The discharge is at the open and lower end of these two gratings, and the ore passes 
out and over an inclined plane, divided by two adjustable fingers, into "heads," 
" middlings," and " tailings." 



i the length of Hie ow bwl. length 
linatinn, and widtb of iliuhargc. can 
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Tlie machine i« made adjnBliible in all ita ]«r 
of itrnke. revnliition«, Iniigitadiiul knd lateral ii 
til be rcj^lated to *uit the ore- 
One of these RiBchines wu iiwd at the Blue Hill mines, npon a material eiiiuiitlng 
of a chloritic nUto cintainini; cnpper and Iron pjritc(, galena, and tome rikor. The 
ore was verj low (rrade, and wan erusbed betiveen W and 100 mesh. The avenl^ con- 
tents were— copper. 1'32 per cent,, and diver, 4 ounce* per ton. The ore wai Brrt 
neparated from the gnngue. and the heads run over ii^in to «epu»le the galena tram 
tho other aulphnrets. 

Blende has been separated from galena, leaving lesa than I per cent. It i* claimed 
that anj mntcrialB can be separated by its means wboMi dilTerence of specific gnrit]t ii 

The capacity of the Paildock air-jig variiai with the cinscneu of the work aud 
GucnesB of the on;. Fine sizes will ran at the rale of frooi l.OOO to 1,800 Iho. per 
hour, coarse sir«s (up to 35 mesh) from' 1 ,600 to S.OOO lbs. per hour. Sinn aliovB 140 
mesh do not give aatisfactorf resnlt*. U. W, B. 



OKU DRBSSINO WITH AIR BLAST. 






Uber Ertov/bereiltKiff millelit Geblaieluf) 
Jahrbtch fur dot Berg- uad Suit, 
71-83. Plata I. and II. 

A i;it«m of dry ore dreuing has been iulopt«d at the Hitomeb Farst Mino, amt 
Freiberg. The ore is spread over an ondles* belt, and subjected ia blails of air. The 
endless belt is made of india-rnblier, 1S*9 inches wide, carried by roller* StS'S incbes 
ajurt, and about 16 inches diameter, and moring at a velocit; of 4'S3 Ui 472 inolua 
per second. The air pipe is placed upon one of the long sides of the bdt, with Bra 
orifices, from which the hlasc is directed over the ore Ijing upon the belt. The orilSoca 
are 9'84 inches long and 3*93 inches apart. The ore is ilelivered npiin the Iwtl fmoi a 
hopper, placed at one and of the belt, throuich distribaUng rollm. four Iwther 
straps, *19 inch wide, are stretched acrosa the belt betireen the Uaat uriAcea. TIh 
surface of the belt subjected to the air is T-l'S inches long. On tlur other tiilo of tlw 
endless belt are Ave hunkers, into irhich the lighter material is blown. Th* ^r I* 
■applied from a blowing fau. 13'38 inches diameter, running at 1,S60 tAt 1,300 ri«*a(a- 
tians per minute. 

The prodncls varj greatly; with low grade ore. containing a lar^ pmpnrlloa of 
gneiss, the Hrst and ocvond bntikcrs contain " tails," tbe tlitrd. foarth. and flflh Mar- 
mediate prodnctn. and the material remaining npun the belt anil Ihrewn intii tbe 
bnoker at the end maj be good ore or " beads." The intermedtale producia ar* 
worked over again. 

The system is similar to that nt washing in sluicci, in which miied maUrial taoai 
be freqncntlT washed to >ci»rale the valuable ores, V'ta huge ourki It wimld W piw- 
ferahle to erect two or three dreeaers, with five blfiwing nHHcm each, inUvad of a 
single machine with t«ii or flftern blowing oHflce*. 

The results of tirenty ctpcrimcnts upon various «taaioa of orea wn gtvou. tnfMlKr 
with analyses of the original ore, Ilie "beads," aud tlM "tails." The expetimMMa 
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show that the process works efficiently with galena, which caTi he 8e])arated with a 
mimimnm of loss; but there is a difficulty in the separation of iron pyrites and zinc 
blende. 

The cost of the process is somewhat higher than the ordinary washing systems, bnt 
crashed ore, with 6 per cent, or more of galena, can be advantageounly treated. 

M. W. B. 



POECH'S AUTOMATIC GATES FOR WINDING SHAFTS. 

Poech*s Automatische, von der ForderschaU undbhdngige SchachtverschluBS-Vorrxeh- 
tung, Berg-und HuettenmcennUche Zettung. 1886. No. 50, p. 523. Plate VIII. 

The arrangement consists of light iron gates, worked by means of ropes from the 
axle of the winding engine. Tlie gates are hung by ropes from a drum placed above 
the level of the Hat sheets ; the axle of this drum is driven direct from the winding 
engine by a special rope. The slack of this rope is taken up by a sliding pulley 
between the pit and the engine. 

The apparatus is applied to a shaft 328 feet deep. The rope drum is 98*42 inches 
diameter, the axis for the motor rope is 9*84) inches diameter, the drum for lifting the 
gates is 29*53 inches, and its axis 11 '81 inches diameter. The g^tes weigh 37^ lbs., 
and the sliding pulley 35^ lbs. M. W. B. 



ACCIDENTS TO STRUCTURES BUILT WITH MAGNESIAN CEMENTS. 

Note 9ur leg Accidents constates dans divers Ouvrages d^ Art, par suite de VEmploide 
Ciments magnesiens. By Messbs. Leon Durand-Clayb and Debbay. 
Annates des Fonts et ChaussSes^ Series 6, Vol. JT/., 1886, pp. 845-856, and 1 
plate. 

By an official circular of July 18, 1876, the French Government, in such works as 
bridges, sluices, quay walls, etc., erected in soft water or out of the water, as well as 
in those parts of constructions upon the coast placed above the level of high tides, 
allowed the use of cements containing notable proportions of magnesia. 

One of these cements, prepared at Cainpbon (Loire-Inferieure), at various times has 
been analysed as under: — 



Date of Analyses. 


1876. 


1876. 


1883. 


188 L 


1885. 




Jan. 


April. 


Dec. 


June. 


April 




Percent. 


Per Gent 


Per Cent. 


Percent. 


Percent. 


Silicious sand 


105 






•35 


•80 


Combined silica 


1500 


14-80 


18-30 


20^70 


18-20 


Alumina 


1115 


8-00 


2-95 


3-35 


4-60 


Peroxide of iron 


2-40 


4-60 


3-60 


3-65 


4-15 


Lime 


52-65 


47*30 


44-80 


43-30 


43 95 


Magnesia 


16-20 


24-30 


28-15 


26-70 


26-50 


Sulphuric acid 


•45 


•60 


-30 


•15 


•45 


Loss 


110 


•40 


1-90 


1-80 


1-35 




10000 


100-00 


10000 


100-00 


100-00 



This Campbon cement was used in the construction of the bridges upon the railway 
from Questembert to Plo6rmel ; bnt about the end of 1882 (one year after the opening 
for traffic) it was found that the arches of these bridges were being subjected to 



■ibnnnnal mov«mmt«. and Kianras were prodnced. Theae omitinnad tn ofan initQ 
strong ccniTca n-ere plMed Under the Hrrhei, and ifti'r eutminMinn, Ihe arr-liM w»tb 
takuu dowu. Tlie official report wu to tlic etleci thai nuiiig tii tlie etpuwiiiii of tlw 
cement the joiiits of the Arches were enlarged and doitrujcd. Tlivni »■• a nwriiMl 
fiaanre at the line of wparatioD between the arcli and the bottrcme*. 

The Eama eement tras niied in both abutment* and the left hand foandxtimi ed m 
bridge, with iron arches, at the statjini at Nantes. This bridge was fliu*bed ia 1883, 
and in 1884 two RiBunts were found in the left hand abutment. Since then the fluaraa 
oontinued to multiply nntil 1885. It appeared from obserratioiu that the dislocaliona 
were all due to enlar^nient of the left hand fonndatinn and hnth abntownta, witboat 
any settleineiit. The width of the left hand abutments was inereaiAd bj many inehea. 
»nd the Buures had a canataut width from tnp to bottom. The bed* irniiuBinl bori- 
zoiital, and the hirgviit fluiire (I'G inclies wide) wa* oonliuaed duim into tlie qua; wall. 
PiBBiiru« were alsn formed lu the abntment <m the right band «ide, which hail baen 
bnilt with the Campbnn cement ; but the fnnndationi (in which anotbar oamaal had 
been used) were sound. 

Nnmeroiui examples of nimilar sci^iilenta produced in other struetnrea hare beaa 
noted, in wiiich Campbon cement hiid been used. 

Eipcriments have been made in order to teet wfactber the accidonU an doc la tb* 
exceptional pniporlioii <if magnesia, or wholl.v due to the magnesia iUelf. 

Cements of well knuwu ijnalitj were made iobj pasl«, and placed in tbin gUa 
tubes, one series pure, and the others miicd with proportions at ealciaed magnoda 
varying from E to 35 |icT cent. In one set the mdjgnesia was mited with Iha eeamtti 
when cold : in the second, the cement and magnesia were miied and calcined tdgetber. 
Half of the tabes were kept in the air, and half wrr« Hll«l with walor. In vmt;- 
iug lengflis of time, the tabes of cement and magnesia filled with water w«t« bunt 
under the aotiou of the magnesia; whilst thuan in air, and thiw <if pnre cvnient in air 
or water, were all uninjured. Himilar rusiilts were obtained from ocments oonlj^ntaK 
magnet naturally, as in that produced at Campbon. 

The eiperimenta evidently prove that a large proportinu of magnesia, roiitained in 
the (-emunU, is the canse of the accident* liappeuiug tu llie Ntructum in whose ooa- 
itructioD they had been employed. It wimld api>ear that Ihe mngnona (conlisinal la 
the atones nscd for the mannfacture of cement) does not mniblno uitb the aUIdani 
matter whilst in the kiln. This uiagnoiia. when moistened, only hydratoa yny alcrwly j 
this is accumpauied with considemble inereaa« of volume, which poaluCM the swijUiv 
of the mortar. Cmisoquently, tach cement* ahould nut be icmiibqrod wbcic they ant 
eipoicd to action of water or moisture U. W. 0. 



EXPERIMENTS CPON WINDISO WIRE-ROPES. 

Ergthitiitt tarn Ztrrrittungt-VtrtufKen mil F/inleririleH. B)i A. Kia. ftttm 

reichwAe ZtiltcAnfl/ar Berg- Karf atillnwaet,. ISSO, 1T1-17S daif 193-llH. 

The material of the rojies tested was jialent tracible al^wl, of English or OeroMa 
manufacture, with a tensile strength between 118,500 ami \9S5au lbs. pn mytxtn iBoh 
and a diameter from 'OTl to '110 inches. 

The ei|wriiQonts were inado upon new wire rope*, and upon worn ropes with aa 
broken wire* and with bti.ken nirei. 

The eiperimente showed tliat the tensile strength was sligblJjr increasnl by tW 
toisting together of the strands, M. tt, B. 



A NEW SAFETY CAltTlilDGE FOR MIXKS. 
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Ttaij invenCiuu nf Dr. Kobuuu of BresUo depends for it* action npon the rapid 
i MTolnUon iu the bare-hole of a lan^ volume of hydrogen gaa, the re«atting prtMBaru uf 
L wUch » to be ntcd to dcLuli the end or stone. The cartrid^ connsU of a glua 
bottle with a restriction or neck in the middle, dividing it into two portion*, comranui- 
oating tbrougb an opening about i inch in diameter. Tha volume of the lower and 
larger ^pace a to tbe vuliime of tLe other apace u four to one. The larger spiu'e i* 
filled n-ith commercinl aulphiiric acid diluted with an equal volume of vator ; the iinier 
neck is closed with a cork, and it i« then banded to tbe miner for uae. Tha lioln 
baring been bored in the coal or stone is well cbjed over in the itiiidr^, so that all 
leakage uf gas through Gssurci and crseks U prevented. The npper part of tho cart- 
ridge is then charged with linc, and an iron pricker laid iu, posung through the liric, 
and touching tbe cork in tbe inner neck. The ontor neck of tbe cartridge is clojied 
with cla;, and it is then placed in the hole, which is carefaUj- stemmed with chiy, 
leaving one end of the pricker projecting. 

The shot is Hred hj striking the pricker with a hammer, so as to drive in the cork 
or I^ break the glass at the inner neck ; the resnlt is that tbe acid and xinc are mixed, 
I and accompanied with formation of large volumes of gas, 

I The pricker is tapered, so that when driven in it keeps tight in the claj stemming, 
mnd preveota the escape of gai. Tlie zinc used is tbe bliiiab'grej powder collected in 
tbe condensing Urn's of zinc distiillng furnaces. 

Dr. Kosman claims that a cartridge 7 inchei (ISO millimetres} long and 1 inch (25 
millimetres) diameter charged with 3 cubic inehes {50 cubic centimetres) of diluted 
aulphuric acid and 135 grains (IS grammes) of linc dust will prodnce 119 cubic feet 
(3'S7 cubic metres) of hydrogen gui the production of this volume in a space of 6j 
cubic inches (90 cubic centimetres) would croatij a pressure of more than S7,000 
■tmospherts. 

•[This enormons pressure cannot, however, be produced, According to the well* 
[ known formula— 

I Zn + HjSO, - ZnSOj + H„ 

66*2 grains of xinc will prodnce 2 grains or 1353 cubic inches (65'2 grammes of zinc 
U tbe ttjnivalent of S grammes or 22-32 litres) uf li;drugen ; 185 grains (12 grammes) 
of nine dust will contun ISj gnuos (10 grammes) of metallic zinc, and the volume ot 
hydrogen produced will be 209*13 cubic inches (3-423 litres). If this volume be com- 
pretsid into a space of 6t cubic inches (90 cubic centimetres) the presanre will not be 
37,000, bat only about 38 atmmphores, which cannot possibl; be exceeded.] 

M. W. B, 

WATER CARTRIDGES. 
Zur Frase der Schiettarbeil. Oluckanf. No. 90, 1885. 
Experiments have been made at the Bouifacius and Zullverein Collieries for tbe 
prevention of explosions of gas or coal-dust due to shot-firing. The conclusions de- 
dneed from them were : — Tliat tho use of djnaniit* and blasting powder in the presence 
of fire-damp and coal-dust is dangerous, until some certain means is invented for pre- 
venting the production of Hamo. The very simple water cartridge does not afford, 
unfortunately, a anre remedy for this purpose. M. IV. B. 

' Nai« ot TmulUoT. 



THE HEAT OF COMBUSTION OF COAL. 

Svr la ChaJevr da CombmliOH de la SouUU. Bg Hbsbbs. SrKEDBiB-KMTiniK akd 

Mri7MEB-Dai:.i.Frs. AnnaUi de Ckimie it de Pht/tique, Scr. 6, ToL Till., 

ji;;. 267-281. 

It) 1870 attention wu drawn by the suthon to the fact thai it ww imiioiifilile 1a 

compute (cTen appro»imntelj) the heat of combuBtion from the chemical compntitioii 

of cml. CidcuUtioiis mode in accordance iritli Dulong'i formula, which makes allov- 

ancd for the presence of oijgea !□ the fuel, are fonnd U> be lea* than H|ierimeulHl 

In the former eipcrimcnt* the fuel was reduced to powder, and varimu pntcautioiu 
adopted to necurc complete combustion of the coal. In the pre.nat clpcnmeiiti the 
caleulationB are biued upon the resnlts given hy the purel; oombuttible matter, allflw- 
Bucci being made fur moisture and ash, and [uecet of coal nere usnl. It rnu foulul 
that pure coal from the same collier; possessed tlic same heat of eowbustioD, irrupoc- 
tive of the osb. 

TliB gases used in the Mpcriinents were either pure oxjgen, or mixtores of oijirn 
and nitrogen or air, and were quite dr;. 

The coals used were of varied character, ranging from — 



Carbon 






7«-87 to 9G-Bfl 




HjdroKCi. 








1-86 to 5-10 




Oijgen. lu 


Irogen, and sulphur 




I'M to 1B-4& 




The following results art 


eitmcted from the 


r name 


rousexperteienl.^ 






mmaiUon. 


HMlgfOMMbMhia. 


Frtaei — 








E^^ia-'"-"' 


'■ 


H. 0+X+B, 


Ronohamp IV. 


... 87'19 


610 


7-40 


8.946 


e,&ss 


Creuwit 


... 88'« 


ill 


7-11 


9.613 


8^1 


Blsnij 


... 87-02 


1-72 


8'2tl 


D.111 


S,4M 














Loniaonthahl 


... 78-87 


4-68 


1813 


8.216 


7,076 


E»gliiK— 












Bwlf 


... 91-08 


3-83 


COS 


8.780 


8,473 


Powol 


... 82-W 


4-04 


8-47 


8,»49 


MfB 


&iutia»— 














... ih:-(!6 


1-33 


i-mi 


a,2&& 


8.20a 


UaloubuBiki ., 


... (U-G7 


5-07 


l:i'2(i 


tl.OJl 


H.IGi 
U. \V 


THE VELOCITY WITH 


WHICH A 


OAS PASSES KHOM OXE PRESS 



TO A lOWKK PRESSURE. 



Siehirehii Ejrjiinmtnlalt* n 



•Hit di la VelocHf ga* jirtmd •■ Oat jwaaj tl 
pane iTuae Preaiou a ane aulrt plu faibU. Sg O.-A. Ullt-i. 
Chimie el de PhyiiqMt, Sir. 6, I'oL I'll., pp. 201-849. Plat* IL 



Prom an eiamination of the rlaiaie formula V — it w/ifh, the antbor e 
that it ihould lie verified bj eiperiment, M ho eouiidun it jirvbable that it M 
an approiiniatlon under certajn cunditiona. 

The apiuratua emploTcd is very fullj described anil illustrated by ■ plat 
listed essential!; of a nnall gasometer. All the eiporimcnta wen made aiMti a 
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air at atmospheric pressure augmented by the pressure upon the gasometer. The 
orifices experimented upon were two obtuse cones in thin plate, two converging conical 
mouthpieces, and another consisting of a converging cone with a glass mouthpiece. 

The results of the experiments are fully detailed and compared with four empirical 
formulas based upon theoretical views. 

The conclusions of the author are that the true law of the is^tue of gas, for any 
difference of pressure, is unknown. It would be possible to deduce an empirical for- 
mula, which would be a close approximation to the experiments, but the author has 
not made one. 

He, however, points out that the theoretical velocity of atmospheric air passing into 
a vacuum is 1,591 feet per second, whilst by experiment against a small pressure a 
velocity of about 20,000 feet was obtained. M. W. B. 



WALCHER MINING WEDGE. 

Kohlenhrech apparat, patent Walch^r. By EroEN Ritteb vox Wuhzian. Oester- 
reichxMche Zeittchrift JUr Berg- und HuUenweten, 1886, pp. 283-87, and Plates 
n. and VIL 

This machine wedge, weighing about 200 lbs., consists of two parts — the wedge, 
which is placed in a hole bored in the coal, and a hydraulic pump with a pressure 
cylinder. The wedge, worked by two men, requires a hole 4'6 inches diameter and 
39 inches long, which is bored in about ten minutes, by a double-ratchet drilling 
machine, weighing about 110 lbs. : the drill used is about 48 inches long. 

The wedge has three parts — the two feathers and square central bar, with six hard 
cast steel studs, which open the parts of the wedge when the central bar is drawn out 
by the pressure cylinder. 

This wedge is employed at the Archduke Albert's Collieries, near Teschen, and has 
received general approval. It is claimed that mining b not rendered more costly by 
its use. M. W. B. 



HELLHOFFIT AND CARBONIT. 

Vertuche mit den Sprengatoffen Hellhoffit and Carhonit. By — . Mabgbaf. Zeit- 
tchriftfur das Berg-, HUtten-, u, Salinen-Wesen, Vol. XXXIV., pp. 59-72. 

Hellhoffit. 

This explosive, the invention of Captain Albert Hellhoff, has two components, 
and is prepared from one part of dinitrobenzene C«H4(N03),, and \\ parts of nitric 
acid HNO,, or of one part of mononitrobenzene C^H^NO,, and 2^ parts of nitric acid 
HNO,, in all cases by weight. Hellhoffit is a dark red or bro^^n coloured liquid, which 
is ready for use when absorbed by kieselguhr, etc. 

When prepared in this manner hellhoffit is said to have the following advantages 

over dynamite : — (1) cheaper in price ; (2) may be harder and more closely stemmed 

into the hole ; (3) it does not explode coal dust or fire-damp if there is less than 10 per 

cent, of gas, whilst dynamite explodes 4^ per cent, of gas ; (4) it does not sweat out of 

the cartridge, and if it did there is no danger, as it is not explosive by percussion ; (5) 

its use produces more round coal ; and (6) the products of explosion are not unpleasant 

to the lungs. 

Caeboxit. 

This explosive is formed from nitrobenzene, but the process is not described. It is 

of a greyish brown colour, and plastic like dynamite, with a specific gravity of 1'3. It 

is said to have all the advantages of hellhoffit, without being subject to spontaneous 

decomposition. M. W. B. 



PRICES OP COAL AND COKE AT THE BH 

Frlx-eoaranU det eharlon* ft eotea A la lUre-dc- Gler. BiilMia dr la Sorie'lf dr 
I'Induitrie JUinfraU, Sir. S, Tomt XV.. p. 589, and Ser. 3, Tome I., p. WS. 
Prl« per Tan otigM Lb*. 
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Smaller 


.„ lU'2l.i21'(i , 


. IB 2 to 21-8 
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... 100 to 20-8 , 


. lBt!to20-8 




- 12Bt«J8-l . 


, 12-8 to IM 


Small 


.. 10-4 to 16-0 . 


. 10-4 to lS-3 


Piilent fuel (■gglom^r^s) 


... IS-StolS'S . 


. 12-8 to 15-2 


Coke, washed . 


24-0 


. S24 


,. unwubed 


,-. 14-4 to 16-2 . 


, 14-4 



THE KLEV VESTILATING FAN. 
ililatur Kiel/. Zeilar\rifl fir dot Berg-, Bitten-, u. Saliaen 
litclieH Staaft. Vol. XSZIII., pp. 241, 242. 
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ATMUSI'liEIMC PRESSURE AND THK ISSUK OF Kl RE- DAM P. 

Berick abtr reriuehe brlreiieiid deti Einjluti del tPfchtfliidrii Lt^dntrkft mff 4W 
Enlmifirlass dtt Qnbengaie: Bg C. HilT. Zt<lte\rifl JVr ifM Aiy-. 
BitteH-, a. SaliHeH-ITeieit m Freaiiischen Slaale. Vol. XXXIV^pp. 7S-M. 
Flatei i» text./, j, I. i. h, I. 

Tlifsc ctpcriments were made for the Pmuitn Fire-dunp Cammlaimi, and m* lakl 
to ahnw the fullowingcoiicluiioiui—Tliatftn incmte or ileomw of prtMon UfoUoval 
withiii twentf-foiir houn b; > decrease or incnOH rMpcoUvelir in tlia iarar fd Ir*- 
d>in)i or eaibonic ncid pu froiii the ooal.* H. W. B. 
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AN INQUIBY INTO THE CONDITION OF THE BELGIAN MINERS. 

EnqiUte iur la condition des Onvriert Mineurt en Belgique, Tract No, 45, published 
hjf Paul Dutilleux of Douai, October, 1886, |>p. 514-522. 

This tract is founded on the documents presented hy the Belgian Coal Trade 
Associations to the Commission appointed in April, 1886, to inquire into the coal trade 
crisis. 

The Charleroi and Samhre Association are of opinion that the depression of trade is 
due to an excess of production over demand, and has affected capital more than lahour, 
as is shown hy the following Tahle : — 



Y«an. 


Atotiso 
SelUncMw. 


YowlyWage 
per Worknuui. 


ItooeipU per Ton. 


Oapitalist. 


Workman. 


1850 
1855 
1860 
1865 
1870 
1875 
1880 
1885 


Fn. 
8-31 

12-78 

11-56 

10-69 

11-07 

15-80 

1015 

8-88 


Fn. 

477 
785 
755 
787 
878 
1,179 
917 
796 


Fn. 

1-26 

2-89 
1*35 
1-28 
085 
0-93 
0-22 
0-43 


Fn. 
3-76 

6-63 

6-99 

5-34 

6-93 

8-67 
5-58 
4-74 



From which it will he ohserred that whilst the capitalist received ahout 1 franc per 
ton from 1850 to 1875, since the latter date he has only obtained from 022 to 0*43 
franc. The workman, on the other hand, is now receiving more than he did in 1850. 
Omitting 1872-76 — an abnormal period — M. Pirmez shows that in Hainaut — 

From 1860-71 the average yearly profits were ... 10,000,000 francs. 

wages „ ... 62,000,000 



»i 



*> 



»» 



Total 

1877-83 average yearly profits were 

wages 



62,000,000 



ti 



»» 



»• 



•> 



>t 



2,000,000 francs. 
71,000,000 ., 



73,000,000 



In other words, capital has suffered much more than labour from the depression in 
the Belgian coal trade. 

All the Coal Trade Associations seem to be of opinion that the miserable condition 
of the men is in part due to their drinking habits, and propose alterations in the laws 
affecting public houses. J. H. M. 



STONE TUBBING. 
Watserdichie Schachtmauerung mit Steinernen Keilkranxen, Zeitschrift fUr das 
Berg-, HUtten-, u, Salinen-Wesen im Preussischen Staate. Vol. XXXIII,, 
pp, 22^ 225. 

Stone tubbing has been employed in a deep sinking at the Osterwald Colliery. A 
ring consisted of ten segments, all the joints being wedged with wood. M. W. B. 



THE MIXING CRISIS IN BELGIUM. 

La Mine aux Mineura. Analgie et Exiraiti de la Bmckure dt E. Hatkc " ht Critr 

Ciarhonaiirf Betgiqve." Tract A'o. *6, pvbtUkfd by Paul Dulilteax nf H^ti, 

Noeembrr, 1M6, pp. 526-531, 

Belgium is placed at it dimdvantnge wlion camp&TMl witli Must cuatitrin from tbt 

ihinneia of iu xeaiiis of coal. Dnring- the thre« yean 18S1-83 the jiroducUon per 

penoQ emplojed per annum was : — 

'"Igi"™ *"■ 



Fra 



IDO 



Enuland 811 

And the jiroduction per pe mon employed bclon- ground tna : — 

Belgium 344 

Nnrthand Pus de Calaii 2&1 

Bhnr 378 

The coal tmdc hu had ita periods of prnsperitj. the miin briltUnt h«ng tint 
following tJic FrBtico-Qvmian war. During; the thref years 1872-71 Hii- Bdgiui 
collier; owners made a protit of 153,000,000 francs, wages imoanled to SSO.OOO^OOO 
francs, giving each workman 1,199 francs per annum. Tlie value cn^atul wiu tdit* 
than 7ST.IX)0,000 francs, « hich was divided oa futluws :— 
4^'20 per cent, in wijirrs, 
33'49 „ in other working etpcnM'*. 

19'S1 ,. to the coal owner*. 

1875 wasa year of tranmtion, and during the I»«t ton jear* tl.c riml tradi- has lie*n 
■a a depressed condition. 

From 1876-81 (nine years) the profit* (about 

half the collieries have made profits) were ... 92.375^)00 fmnes. 

Thehwse. 73.471.000 .. 



Net proflti 



8.904.000 



Eijual to a prollt of about Z.10O.O00 francs per annnm. The value created was 
1^5,981,000 franca, of which the workmen received 800,000.000 franc*, or 020 fma 
per man per annam. This 1,506.000.000 was divided as follows :— 
GG'64 per cent, in wagea, 
42-13 „ in other working exjiensea. 

1'25 n to the capitalist 

The small profits realised by the coal owners have reanltcd in the invostmcnt. durinf 
recent years, of much smaller sums in now work tbau formerly. Tliiu them waa spmt 



1B7B XtflOOfiOO 

1880 17flOO,OC» 

1885 12,000,000 

The author finally discnise* the state of the warkinK clasaca gntcialty, and oalu It 
theie nnmcroDs disturbances occurring not only iu Belgium, but in olber part* uf tba 
world at well, are due to the industrial deprasiou only, or if tb«y an nM IW jirdnde 
to a violent anarchical mnvcuicnt throughout the world. J. U. ]~ 
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PRICES OF COAL AND COKE AT ST. ETIENNE. 

PriX'COurantg des Charbons et Coltes a St. Etienne, Bulletin de la SodSt4 de rindu*- 
trie Minirale, Sir. 2, Tome XV,, p. 529, et Sir, 3, Tome /., p, 345. 

Price per Ton of 2,204 Lb«. 
Aug. l8t, 188C. Jan. Ist, 1887. 

8 H. H. S. 

Large hard hand-picked, first quality . . . 26i to 288 ... 232 to 240 

Large tender „ good quality ... 21 G to 24*0 

„ „ ordinary quality. . 20*8 ... 21*6 

Treble nuts, first quality 16 8 to 184 ... 176 to 20*4 



second quality 152 to 160 ... 160 to 16*8 

Nuts, washed 13*6 to 160 . . . 14*4 to 172 

„ unwashed 104 to 12*8 ... 104 to 12-8 

Peas (?) (grenettcs) 96 to 112 . . . 112 to 12*0 






(?) (Malbroug) 144 to 160 . . . 14*4 to 160 

Gas coal, first quality 144 to 160 . . . 14*4 to 160 

„ second quality 120 ... 12*0 

Blacksmith's coal, first quality 176 to 20*0 ... 176 to 20*0 

,, second quality 152 to 160 ... 1 5*2 to 160 

„ washed 144 to 152 . . . 14*4 to 15*2 

House coal, first quality 104 to 11*2 . . . 104 to 11*2 

„ second quality ... ... ... 8*8 ... 8*8 

Small coal for large forgings 88 to 9*6 ... 88 to 9*6 

„ „ lime burning 6*4 to 7*2 ... 6*4 to 7*2 

„ average quality 7*2 to 8*0 ... 7*2 to 80 

Patent fuel (agglomer^s) 128 to 15*2 . . . 12*8 to 15*2 

Washed coke, first quality 20*8 to 240 ... 208 to 2-i-O 

second quality 200 to 208 ... 19*2 to 20*0 

Coke for blast furnaces 14*4 to 15*2 . . . 14*4 

Small coke of good quality for house . . . 15*2 to 160 . . . 15-2 to 16*0 

Small coke 7*2 to 80 ... 72 to 80 

J. H. M. 



THE SALT MINES OP ROUMANIA. 

Etude 8ur let Salines de Roumanie. By Maxime Pbllb. Annates des Mines, SSr, 8, 

Vol. a:, pp. 270-310. Plates III, and IV. 

I, — fliSTOEIOAL. 

These mines have been worked from very remote times, which is proved by the 
numerous sites of abandoned workings. The Government have a monopoly of the salt 
mines, which were and are still worked by convicts. The old mode of working was by 
sinking a pit through the clay, which was gradually enlarged in the salt until it might 
reach a diameter of 60 yards. 

2.— Geology. 

Little is known of the geology of Koumania, and examinations have never extended 
beyond particular districts. There arc, however, three distinct regions. 

The plains consist of alluvium and Pliocene formations. 

The hills of Miocene formation are in three groups. Congeries beds, marked by 
thick beds of yellow sandstone and sands, containing blocks of hard sandstone, and 
conglomerates containing chlorite, mica, quartzite, and gneiss. The chief fossils are : — 
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Vivipara conrciina, V. michaell, V. splioemldalin, VHlrsta pitoiinlu. McUnnpns acicii- 
luia, Congeris porniubnri, etc. Paludine beds farm the liii^her hilli. Rompriiiing gnj 
or jellow ciajs, nurlj and Mndy iichiita, flue luulstnne*, either caloared jellaw with 
snlpliurets or black bj impr^natiuna of hjdro-carbom. Petroleam u eb<efl]r foand in 
these p&ladine beds, meet abundantlf in four horizons, the lon'etC of which ii richest id 
gat and oil. Tlie chief fussHs arc; — Vivipan Sodlcri, V. graudis, V, bifannuata, 
Bithynia croatica, Hclaoopsis Saudbergeri. 

The srgillacvouj salt forraatioii is fouud below the paludine beds, and will be dc- 
ecribcd scparatelj. 

Tlie mountains are of Eocene and Cretaceous age. The Eocene beds are geneisUj 
Sae sandiitaries aud conj^lonicrates, and are greatly coiiturted. Tlie C're 
arc thick sandstone, corresponding lo tbc middle chalk, and cuntsln t: 

Tlie argillaceoua salt (unnBtion is always found under the paludlue beds ; it i* lerj 
thick and highly contorted. All the beds arc mors or loss impregnatod iritb mJI and 
gypsum. They can be divided into two senes. 

Tlic lower series is formed of greeLiish argillaceous shales covered with roicsieaoiu 
sandstoae* or sandy schists. The upper series consist of reddish clays, with occanooal 
tbiu sandstones; they are often contorted, and occasionally are absent. 

The workable lieds of salt are usually of lenticnlar form, covered by the upper clay 
of the series. They are very thick and have never beeu pierced, although working* 
have reached a depth of 650 feet. 

The mineral salt of Itoumania is of variable competition, as shown by the following 
analyses of specimens from the four salt mines: — 
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Traces uf prototido of iron, strontiau, bromiuo, and hydro-carbona are also fonnd. 
Tlie best salt from Slanic is very white, and is osad for dometlje pill pnani j tW 
other igQalitica arc nseil for salting, cattle, and vine culture, et«. 

3,— MoDia OP WoBSiKd. 

The salt mines liave been worked by two systema. 

The ancient method was by bell pit*, now entirely sbandoned. 

The modem syrtmn produce* more salt from the deporits, and oonuila of drivinc 
galleries in the npper part at right angles to each other, Icsiviiig pilhvs brtwom the™. 
These galleries ate driven 10 feet wide and 12 feet high, and form Um uppor part of 
the workings, the Ihvir is then removed and a lateral incUuntiou given l<i (Iw nilea DBtit 
the galleries attoui the requin^ width, below which the sides arv kept rorticaL Tbt 
roof of the galleries is kept about 130 feet below the top of the bod of salt lo avoid 
irmptioiis of water. A balcony is placed in the upper part of the gaUiiruiii, about 6 fsM 
from the top, to allow of its coiutant inspection. Uelow tliis the iddes hava an iwdla*' 
tion of about 60 dvgrcea, until the gallories are about 160 feet wide. The iodU la la 
Wn pillar* of salt about 160 feet by 300 fecA iquBK. 



88 

4.— HEWiyo. 

The floor of the g^lery is arranged in steps, whose upper surface depends upon the 
cleavage of the salt. The hewers are provided with steel picks, weighing ahout 8 lbs., 
one end pointed, and the other with a chisel 3 inches wide, the handle being from 12 to 
18 inches long. A block on the edge of the step, 1 foot wide and 2 to 4 yards long, is 
then nicked round to a depth of about 1 foot. A larger number of workmen then begin 
to strike the face of the step, at the base of the block to be removed, with 5|-lb. 
hammers, until they know by sound that the block is ready for removal by wedges 
driven into the face of the step. The prices paid arc : — Is. 3d. per ton where the mines 
are Ughted by electric means, and Is. 5d. per ton where the men find their own light. 
The sides are dressed by special men at the rate of 4d. per square yard. 

In the narrow galleries the centre is nicked out and the sides wedged off, until the 

fnll width is attained by the final dressing of the sides, costing in all about 4s. per ton. 

Mechanical cutting machines are also employed, which cut the mineral salt into 

cubes about 1 foot on the side. They are made by Messrs. Frank Reska, of Prague. 

and are used in Austrian salt and coal mines. Two machines are used at the Slanic 

salt mines. One machine, with two vertical saws, makes 

the cuts a and & to a depth of 1 foot, and 1 foot apart. 

The second machine, with a horizontal saw c, moves 
along the face of the step, and detaches the first prism, 
which is broken up by picks into lengths of 1 foot, 
weighing from 110 to 130 lbs. each. The remaining 
prism is removed by the second machine in the same manner. A third machine, with 
vertical saw, has also been introduced for cutting the pnsms into cubes of 1 foot in the 
side. All the machines are run on rails along the step in course of working, and are 
driven by compressed air. 

The cost of working with the machine is : — 
2 men at lur compressor and boilers, and 
6 underground, to attend to machines, lay the way, etc. 

lland work below first step 

vv cjou xuei ■.• ... ... tt. ■«• ••• ••• ••< 

Obores •>. •>• ••> ••• ••• ••• ••• ••■ 

xiepairs, evC. ••• ••• ••• ••• ••• ••• ••• 

Total ... 

The produce will be about 30 tons of salt, at about Is. Gd. per ton. 

The total cost of the machine-cut salt, including redemption of cost of machines, is 
about 2s. 2d. per ton. The extra cost above hand work is more than compensated by 
the decreased waste in working and the handy form of the salt cubes. 

6. — Cabeiage and Winding. 
The salt is carried on small trams, running on rails, and is drawn to the surface by 
horse gins or steam engines. Rope guides are fitted into some of the shafts. Tramv^iiys 
are used upon the surface. 

6.— Sfndbies. 

VentilaUon, — The natural ventilation is usually excellent. 

Pumping, — Small pits are sunk and levels driven in the upper clay, for the purpose 
of keeping the water out of the mines. 

Lighting, — Oil and tallow are usuaUy employed, but the Slanic salt mine is lighted 
by electric means. 
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7.— Statistics, 
The production for ■ few recenC jears hu been : — 
Tqm. Tom. 

18G4 ... 46,-IO0 1876 ... 73,000 18S2 

1868 ... 51,100 1880 ... 80.000 1883 

ISra ... 65,000 1881 ... 79,089 1884 

The total eott of working per Ion for tbe four mines has been :- 



78.751 

. ea,&u 

. 70,408 



H^nsgenieut 
Hewing, etc. 
Sacks 

New pl&nt ... 

ToUOs 



8 S^ 



Tlie selling prices tkj from 65s. lo 70s. \kt ton ai ilie mines, but tlie salt i> sold ft 
reduced prices to certun indnstries. 

Tlio number of workmen cmplojtd is almot 600, o( whom one-hall are bewer*. Tm 
hours art a daj'ii work. Free men are paid Is. t« 1«. 7il- per daj ; couvivti arc pali 
from 6d. to lOd. per day. M. W, B. 



TELI.IEK'S SYSTEM OP SUPPORTING STONE DRIFTS. 
iiodet de Soulinemcnt mobile pour Oaleriri toulerrainn. By LroK TtLLntR. 
Socifie del Ixffenieuri torlit de V£eole FroviaciaCe d'lndHtlrit rl dn Ximn 
duHainaut. S(r.Z. Vol. SVIL.pp. 10S-1I8, Flalei IX.. X.. and XI. 

This systi'iii nt sujiporting itone in drifts eonaiat* of two bntmi of H-iron. cnrnd 
to a radins o{ 9 ta-t, and hinged together at odd eud by a biilt, round whioh the; torn 
like a pair of callipers. Wlien the gears are erected, the two long arms form ■ piaiitcd 
arcli. The abort arma carr; a lontritudinal balk. The upper part of the ■5>I<ib ia 
then locked togetlier with two pnneh prD|>s and two wedgvs. iinv oii oacb aide. The 
tn-o legs rest apon ailU of uhl timber- Tliuir circumfercnM la then CQiercd aith 
backing deals, corrjiug the drj stuue packing which lakes ttic immodialc prcMui* cdt 
the surrounding rocks. Tlic wooden soles are pincod u|>in dr; wnlli. which git-e mon 
or leas nnder tlte II rat preasnres, 

Tbe iron arcbei are bouud together b; tbe mo of nnall iron bars -4 inch a^an, 
with a hook at each end. They are uf such a length as to eitand over tbnv arches, 
and b; breaking joint* the whole I* flexibly connected (iigetheT. 

Tliia syatein will yield nnder prvniirt's I'l a certain point, without deformation li 
its chief parts. 

The oosU of various mi« i>( this av.ieni, nilh iron at £G 12s. Sd. per Ion, ann— 




i Hinged nichea G feet \aBg, 
29 puuuda perntd ... 11*. Od. 
IS „ ,. .. I2a.6d. 



Single way, open apace 

Airways, open space 1'6 feet hy 6'2 fed 
Airway*. D|i«n np^ce 4 3 f™t bj 6'! fwt 



I Hinged arcb«a 411 f«stUitif, 

I 20 pound* i«r yard ... Iiluq. 

t Hiiiged arobea 40 feet, 

) 16 pounds peryani At, iH 
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SINKING A SHAFT THROUGH QUICKSANDS BY COMPRESSED AIR. 

Schachtdbteufen im Schwimmtande mit Hulfe von comprimirter Lvjt. Zeiishcrifi 
fur dat Berg- Hiltten-. u. Salinen-Wesen im Preutsischen Staate. Vol, 
XXXIIL, pp. 221, 222. 
The Maria Colliery near Aix-la-Chapelle has been recently sunk by means of iron 
tubbing and compressed air through a quicknand 121 feet thick. The air had a pres- 
sure of 3*2 atmospheres. The workmen worked eight hours in three portions, with 
intervals of half hours of rest, during which they came to bank. The air in the 
chamber had a temperature of 62° to 56° Fahr. The work was completed in 228 
days, during which time the men working in the compressed air experienced no ill 
effecU. M. W. B. 



METALLIC LININGS FOR GALLERIES. 

Blindage det Oaleriet aux HouilUres de Rochehelle. By — Gerrard. Bulletin 
de la SociSti de VInduttrie MinSrale. S4r. 2, Vol XV., pp. 391-448. Plates 
XXL and XXII. 

1.— Geology. 
The geological features of the RochebcUe Collieries are described. 

2. — Types of Frames. 

The first frame tried consisted of two pieces of jQ^ form, connects at their summit 
by a sleeve and wood key, the upper part being semi-circular, the straight sides resting 
upon iron shoes placed upon wooden soles. These frames were made of rails weighing 
28 lbs. per yard. The uprights were deformed by lateral pressure, and the soles by the 
heaving of the bottom And pressure of the sides. 

In the second type the frames were made of two pieces (united by sleeves), and are 
made of oval form, resting upon iron shoes, with a short wooden sole ; these have stood 
pretty well with the exception of occasional rupture of the sole. 

Tlie third type was made of elliptic form Q '^^ ^^'^ pieces, united by iron sleeves 
and wood keys at top and bottom. This construction was subject to unequal strains ; 
it was of difficult construction and use, and was consequently abandoned. 

The final arrangement consists of two pieces of circular shape Q, connected by iron 
sleeves and wood keys, either at top and bottom or at the sides. These have been very 
successful ; they are made of iron and steel rails, varying from 28 to 44 lbs. per yard. 
The diameter of the circles of the framing varies from 4 to 6 feet, inside measurement. 

As old rails are not always at hand of convenient lengths, they have been occasion- 
ally replaced by U and T iron, weighing 22 lbs. per yard, which are found to be as 
efficient as rails weighing 28 lbs. 

Fishplates are unsuitable for joining the sections together, being too rigid and 
requiring costly screws and nuts. The sleeve and wood key make an elastic connec- 
tion and is of cheap construction; it has frequently been seen that the ends hold 
together by friction when the sleeves are broken. The principal use of the sleeve is to 
hold the parts together until the pressure brings them into intimate contact. 

3.— Examples of Use of Iron Frames. 

Costs of various applications of iron and wood frames are compared, showing a 
marked saving of cost by the use of iron frames. 



The inMt imporUnt advanluge i« tlic atatW space < 
comparing three tyttemt : — 

TuUlAm 



WiiUitie, S feet thick ... 
Timber bulks, 16 iuclics ... 
Iron (ramci 
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Or, in other word*, for oub foot of ai-ajlabli; nroa of drift the urea cicavitcd *ill hf :— 
For iron fr»inc»l'23 square feet, timber 1-92 sqnire feet, and walliiig 2-70 »qii«re fe«t. 
CoDiequently tlie coit of drifting will be grcutly decreased if iron frame* are useil. 

lu gKssj mines the iron frames offer great sccuritj ngaiiut falls due to eipluaiiiui. 
This has been aliowil eiperimculally in the drift at Neunkircben. 
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Of 2,000 iron framM in we less than 2 per cent have been replaced. 

Iron hooiM luvD been anccessf nllj nsed instead of pUiiks for hacking deals. VarioM 
sections have been empiujed :— 2'3e » 20, 1'77 ■ -06, 79 ■ -12. -31 x '31. wul nnad 
rod '24 iuchcB. But no doflnite cooduuoiis can jet be given aa to th^ir D*e. 

These rods have been made about one yiad long. «itb hnoks at tlieir endi. but it 
might be an advantage to make them five or six jards long. Old wire ropes mig-bt be 
omplojed for this purpose. 

6. — Hanvfictukb of Fbikis. 
Details are given of tlie necessary furnaces and appliai 
the scctioiis of the drifts. 



THE GEOLOGY OF EASTERN TONQUIN. 

Kott eompUmmitaire lur la Geologic dt I'Eri dm JVuliii. fly E. JoriiDY. BmllMm 
de la Soeifli Qiolosiquf Jn Franct, Vol. X/T.. Sirii UI.. fP- -M-US. 
iif ap ami Siclioat la Ike Usl. 

In the delta of the Song-Can, west of Haiphong, is tbe so-oalled Eteplnwt 
Mountain, consisting of huge blocks of sandstone and a mass of black carkonifeFooa 
limeskine (foaail bearing), with thin intercaUted siliceous beds. Opposite ibis mnna- 
tain, east of Haiphong, (here ii another mattif ot limestone; and the coal>flrld to 
found on the shores of the bay of Hone-Gay. The charactfriitio roeks are, baidca tbe 
limestone, quartEite with iron and antimony ores, and shales with Dnwemus casta 
of plants. These shalos generally split tbe coal seam in two— the diinbic sratn (wIUmmiI 
tbe sliale) being, on tbe whole, about 3| yards thick. At the inland of IlonrOay it U 
8 or 8J yards thick. Tlie coal is very shiny, it disintrgratM eawlj. and appon to he 
of nthcr mediocre quality. It resembles somewhat anthracite ; and marine cnf^nccrs 
state that it is of no use as fnel unless it Iw tiiiicd with an eijual iiuantlly I'f bitn- 
minons coal. Workings have been begun in an exjieri menial way, but up to tlie last 
adrjcca no other ipiality of coal had been fuand. 

This report is followeit by a detailed note by It. Zeiller, on the casts of planu fo«uid 
in the slialos of the above-mentioned oosd'tleld. Among them an one iir two new 
species of ferns auU i-ycadi. (See Plates XXIV. and XXV.) h. U 0. 
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^^^B la Sotiiti Oialogiqiu de Fra 

^^^^ TliB witliorof tfais report «Mientto Indim bj tho PrcncU Gov 

ftDd he here gives u> accnaiit of hi* reaearcbsi in tbo diatrict uf BelUrj', i 
west of the FreiidBnC]' uf Midr&s. He describe! briotl; the goological chmcteriatiM 
of the cimiitr; — rocks exclusively crjsLiUine, uono of recent >«liinentiir)' origin ; very 
little humas, thu uablc soil being chieSf nude op of the [H'oduct* of ducooipoiltioa ot 
tbc onderljiiig rockt; springs sorce. 

The chief rocks ot the diamond region (Wodj«r Cnrnior, GooudncDl, Bi'lUrj) are: 
let, ■ dark grej homblcndic rocic ; 2nd, a pegiaatlte, eoiiaiating ot orthocbue. oligi^ 
ctue, ituarti, and epidote, without a trace ot mica or Iiurnblendoj 3rd, a melamorphlD 
rock, eonailting inunljc of (ulapar and qiuirti, nith mutcovite or tnotlte; 4th, • 
grannlltc. A leinarkahly large vein of milkj qoarti i* found 5 milea to the louth of 
WadJHr Cnrroor in tho fint-namcd rock, Specimens of all Ibe preceding have been 
, placed in the colluctiuDS of the Paris School of Mines and of the CoU^ de France. 
Tu the east ot Wudjar Curruor, cbicHj- after * storm, tbe natives go about in rock; 
and ancnltivated places kioking for diamonds. The heavier the r 
chance there is of finding tome precious stones in tlie nunwash : bat, according 
Cbaper, even wbea the eearcb tbos mado Is successful, tlie u 
small aa burdly to repsj' the amount of time conaumed in it. 

The natives stated that the; generally found proeions stones in the pegmatite and 
metamorphic rock. Chaper bad diggings made at different points iu these rocks, and 
he found two duunonds, two sapphires, and three rubies, and this before washing and 
sorting the material. Nothing wu tuuud tdter washing and «ortIng. The diamond i* 
erystallised in octahcdra; its tncea are less smooth, and its iiitersuction angles less 
sharp than those of the Oriqualand Wcat diamond. It \* accompanied by corundum 
of varions shades of blue and red, but having no cryatalliuo form. None of the other 
minerala aaually found with diamond (mtile, garnet, zircon, salillte, hematite, etc.) 
bave here been traced. 

The author discuuaa the <]ue<tiun of ]>oesible fraud, but dismiues, as highly 
improbable, the supposition that tlje precious stones, found by his cullvBgues and him- 
self, hud been previously pUccd in tbo diiiintcgraled rock by somv person or persons 
unknown. He admils, however, tliat, under the circumstances, fraud would not havo 
been easily detected. No eiioonriiigemenC can be found iu his report for the expenditure 
of capital or labour on "diamond diggings" in the above-uamMl district. 

L. L. B. 

THE SILVER MINE8 AT HARIENBEKO. 

Der AinaxdHi Flaehc im arvbtn/Me der Siarienbirgtr Silbtrbtrgbau-aeHiUichaft. 
Bg It. WkNolbu. Jahrbuch fUr dai B-^rg- uttd Bilteiiaaenim Konigreinkt 
Sachtn, 1886, pf. 03-113. Ptalti /I". a»d V. 

Tlio report is preceded by a brief historical sketch of the workings known as the 
Amandos KUchc. Tbey occupy an undulating plateau 3,000 feet above the sea.level, 
dipping N.N.W. Tho chief constituent rocks of the diiitrict belong to the gneiss 
formation. «ith here and there outborsta of syenite and diorite. Briefly, tbe mineral- 
<^cbI composition of tbe above rocks may be described as fullowH : — 

Qneiu. — Quurti, in light grey irr^ular granules; fcUpar, generally orthoclase, 
varying from white to grey and light fleah-colour. Ilagioctase is also found often 
enough. Mica, very dark biotite aud silver-white muacovitc. Tourmaliiie and mtile 
not jet found. 




3« 



Sj/eaitet — Genemllj liRilt grej iii goiicral tint ; eoiisist uf orthucLm.', iU'fr)nijiu«d 
light grfen hornblende, mostly decnnipowd bioUtc^, and qnartx porphjriticoll; diapnaed 
throngh tho mau in small quantities. Apatite, microcUne, sogrte, and ilmcnilv am 
aometimcs found as ncceajwiry mincmU. 

Tlio general strike i>f tlic Am&ndiu Ftaclie is S.E. to N.W., and i-utt tbc ^liM at a 
horizontal angle nf G8°. There is uo css<?ntiat diitiirlmnM l* not«, as iho workable lode 
is rarely faaltod b; moie thsn itaown thieliiicM. Qcneraldip. 63° N.E. Tbicknosel 
tho metalliferous deposit varies from 4 incbe* to 10 feet, aad the pniportions do luit 
teem to clunigc aa the workings are pnslied deeper (IfflO tect in the direction of the 
dip). The vein stuff consists nuunly uf lieavy spar and decomposed gneiss. Wbcra 
vans cross oacli other, sili-er ores and, in a subsidinrj way, cobalt and nickel orea arc 
foQUd. These latter become, however, very prominent at certain points. WeU-tormal 
crystals are rarely obser^'ed. 

On Ibis fnllows 8 detailed ileflcription of the chief minorahi constituting the orca 
ajid vi'iii stuff. Their chronologies] order is thus tabulated :— 



l Occur also together. 



I. — ^lIurnstAiic, quartz, agat« 
II.— Amethyst, red heavy spar, bine HiiorsparJ 
III.— White heavy spar, dolomite, blue fluorspar, yellow duoripar, lead glance 

pyrurgyritc, iron pyrites, suialtite- 
IV. — Aukcrite, chalyhite (arsenical), pyrargjrile, iron pyrilei. l"iljl""ite, ma*. 

casite, calcspar, lead glance, lautile. 
V. — Calcspar, rhalybite. ai^ntite, arsenic silver, acanthitc. 
VI.— Copper pyrites, xantbocoue, thranlitc 
VI 1. — Cobalt and nickel ore, ferroas salphate, calc outer, iron siutor, silver otc 
But the mineraU were iu many places so irregularly mingled that their chronology 
could not be sufely determined. 

The [icrcontage <if the jield, and various locol circumsUncM are lhei> dlscoaad at 
some length. Tlie workings have been giving less favourable results year by jnu- ainca 
18S0, and the falling off would have been more cons]Hcnoiu but for the applintion c( 
iuipruvcd methods uf extraction. A table is appended with statistics from 1H38 ta 
1884 induiivc. U t. B. 



THE .METALLIFEROUS DEPOSITS OF THE WESTERN PVBENKES. 
XoU priliminaire lur let gitmtali tuilalUJirei dtt Fgriniti oeeidnlalf*. Bg V. W. 
STCAHT-MsKTRATn. BulleUi de /a Soc^Hi Oiologlgne d* Fraitc*, FoL XIF., 
Sirie IIL. pp. E87-fl07. 

The author discusses in some detail the geueni geological constitution e( tb« 
district. He sUtei that to the north of St. Jon I^ed do Port he found several pint 
remains of the Coal-Uoasnres, and he refers cerbUD conglomerata to Permian tf*. 

The district of Uaya is rpmarkable for lead containing lilveTi the diatrict «( 
Aldudes is rich in copper with silver; dolomitic limestone* pasnng into quartiit*, aal 
botli impn^natcd with copper, are frequent in the last-named region. Tb* S«Bir«l 
direction of the lodes is, in tho first case, N.W. to N.E., iu tho second case EJI.B. to 
N.N.W. The iron ores in the rocks of Haya follow, as a rule. • N. to S. Umi 
and in the rocks of Aldudei a N'.N.W. line- The few eiceptions notirad an altti- 
botable to local causes, which arc indeed found to influence oonudenbly In aom* euti 
tho directiou of the lode*. 

The author statos that the emjaricat rale, enunciated by him in 1881. that a tanltad 
fragment of Trias amid ■'almtjouc rocks was in this rvffiuu a good guide lii pniductin 
Indes, ha* been conflrmed by further obserratton. L. L. R. 
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MINING PRODUCE OP THE DISTRICT OP DORTMUND (HANOVER, 
WESTPHALIA, AND RHENISH PRUSSIA) IN 1886. 

PradukHonS' Uhertieki der im OherhergamUhexirk Dortmund im Jahre 1880y in Betreb 
geweMenen BergwerJce und Salinen. Qluckaufy No, 14, 1887. 

A. — Coal Mines. 







No. of 


Produoe 


PeraoDS. 


District. 




Collieries. 


in Tons. 


Employed. 


1. — Osnabruck 


• • • • • • 


7 


119,066 


909 


2. — Hamm 


• ■ • • • • 


5 


613,472 


2,289 


3. — Dortmund, East 


• • • • • • 


... 13 


1,764,895 


7,141 


4.— Do. West 


• • • • • • 


... 15 


2,163,270 


8,655 


6.— Witten 


• • • • • • 


9 


1,622,147 


6,767 


6.— Sprockhdvel 


• • • • • • 


... 25 


514,698 


2,171 


7. — Dahlhausen 


• • • • • • 


... 15 


1,905,666 


7,326 


8. — Bochnm 


• • • • ■ • 


... 11 


2,817,223 


9,414 


9. — Heme 


• a • • • • 


7 


2,168,417 


7,349 


10. — Recklinghaosen ... 


• • • • • • 


... 10 


2,044,612 


6312 


11. — Qelsenkirchen ... 


• > • • • • 


9 


3,221.358 


10,758 


12.— Essen 


• • • t • • 


8 


2,725,595 


8.145 


13. — Frohnhansen 


• • ■ • • ■ 


... 11 


2.379,091 


7,418 


14. — Oberhausen 


• • • • ■ • 


15 


2,904,669 


9,783 


15.— Altendorf 


■ • ■ > • ■ 


... 16 


1.020,421 


3,418 


16.— Werden 


1886 ... 


... 10 
... 186 


352,222 


1,279 


Private mines in 


28,336,812 


98.664 


Government niin 


esin 1886 
of 1886 ... 


2 

... 188 


160,505 


1,123 


Grand total 


28,497,317 


99,787 


Do. 


1885 ... 


... 197 


28.970,323 


101,829 



B.— Ibon Obb Mines. 



District 

1. — Osnabruck 

3. — Dortmund, East ... 

6. — Sprockhdvel 

7. — Dahlhausen 
15. — Altendorf 
16. — Werden 

Total of 1886 
Do. 1885 



No. of 


Produoe 


Persons 


Mines. 


in Tons. 


Employed. 


9 


192,483 


785 


4 


144,477 


616 


3 


48,638 


239 


1 


167,460 


682 


1 


1,097 


20 


1 


7,682 


36 


19 


561337 


2,278 


20 


551,778 


2,230 



C. — Zinc Obe Mines. 



District. 
6. — Witten ... 
6. — Sprockhdvel 
16.— Werden ... 



Total of 1886 
Do. 1885 



No. of 


Produce 


Persons 


Mines. 


In Tons. 


Employed. 


1 


21,769 


529 


2 


1,332 


17 


2 


11,136 


485 


6 


34,237 


1,031 


6 


33,140 


1.024 



Dltaia. 
-— OHtwbruck 
— DortiDiuid. West 

— Spro«Iili6vel 
-Wi.niL-11 ., 



D.— Lbad Obb Mixw, 



E.— Corpsn*6 Mini 



DUMA. 
1. — Osnabrllck 
2,— Uamm 



F.— Salt Wobks. 



THE ZINC liLENDES OF FREtBKRU. 
Din* den Zirnigthali vnd Ster die eiemitehe Zueammrmteltuuji Jrr 

ZinibUade run Freiberg. By A. W. SiEL/iiKu ASD A. ScBUTIL. Jmkrimei 

fir iat JStrg- uitd BHUeniffea im Kdnisreiehe Saeiten, 1686, pp. 6S-7<X Oa« 

Piatt in liu ttxt. 

The chief object of the researches narrated [ii the sbure report ucnu to haF« bM* 

the detenniuutioti of thu ■versge amoaut of tin compouiiiU kuown to ciist in tba tiDC 

blendei of Frcibor);. Spcciinoni were laJcen from eight different working and nk' 

mitlcd to niinomlngicaj and ckeiuiiiJ itnaljiis. Keaiilta maj bv niiuiiMrianl u fgIlow»— 

Perccutafcc compiMitiuu— Zinc SO par emit., iron 18 per e«nt., tuljihar S3 par eaiL, 

tin (auluhle) U-36 ]«r eoiit. The tin wu present in the form of (uljiblilM aiul oiiilMi 

nianpuietc, crj|ri><>r, and cadmium were fouud iu tlightlj' larger |ir«piirliuu«, aa aljo iGgtA 

trace* (if ail vir. One ipecimeu ooubuued Ij per ceut. lead and O"? per oenL illnr. 

The authon compare tbe FreibcrK blende to the Cumwall cbrwiopbito aoslyaad tf 

J. H. CoUius. 

A few erjatallatcraphicAl details are then given, and it a obnervcd tlial Ik tia oMi 
which ii aluiott alwajtt found mvcliauii^l; mixed wiib tlie blenite. >■ inaatlll 
embedded diroctljr in the Utter, Mnnctime* iu tli« quart* itf the lad«. L. U B. 
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A NEW SILVER ORE. 

Uher die Entdechung eines neuen SiUererMet {Argyrodit) hex nimmeh/Urri FHnd- 
grube bet Freiberg. By E. W. Nbubbbt. Also Miner alogi»che MHtheilungen. 
By A. Wbisbach. Jahrbuch fUr doe Berg- und HUttenweecn im Konigreiche 
Sackeen, 1886, pp. 84-85, 89-92. Plate III., and a dravnng in the text. 

In September, 1885, a new ore, which received the name of arpTrodito, was 
discovered in the Himmelsfiirst mine near Frcibergf. Chemical aiial^Kis gave the 
following results: — Silver 75 per cent., germanium 7 per cent., sulphur 17 per cent, 
traces of iron and zinc. 

Germanium is supposed to be a new element, possessing properties akin to those of 
arsenic aud antimony. Argyrodite has metallic lustre, is of a steel ^roy colour on its 
crystalline surfaces, but on fractured surfaces of a pur])li8h violet hue ; streak, dark 
silver grey: opacjue, hardness 2^ ; specific gpravityG; crystals very small, uionoeliu:e 
system, often twinned. Wlien sublimed it appears as a shining bhick substiince, ch)sely 
resembling cinnabar. Tlic ore was specially tested for bismuth, but nono was found. 
At the time of the manager's report, the lode extended only over 45 feet, thickness 
varying from 2 to 15 inches. L. L. B. 



THE ELEMENT "GERMANIUM." 

Mittheilungen Uber due neve Element *' Oermanium." By Cl. Winklkh. Jahrbuch 
fSkr dat Berg- und HUiienweaen im Konigreiehe Sachsen, 1886, pp. 163-166. 

The discoverer of the new element, and author of this report, thinks that in 
" (Germanium '* he has found the missing element " Ekasilicium,'' whose existence was 
predicted by Mendelejeff in 1872. The gpreat similarity between one of the germanium 
sulphides and antimony sulphide had at first led to the conclusion that both germanium 
and antimony were to bo classed in the same group, but the author now speaks of 
classing it as a tetratomic element with silicium, titanium, and tin. 

Two oxides of germanium are supposed to exist ; one only has as yet been deter- 
mined with certainty ; two sulphides — an iodide and a chloride — are formed by its 
combination with the corresponding elements. On reduction it separates out in small 
grey octahedric crystals. Experiments were yet proceeding at the time of the report. 

L. L. B. 



EXPERIMENTS UPON THE IGNITION OF COAL GAS AND FIRK-DAMI* 

BY SPAKKS. 

(1) Versuche uber die Entzundlichkeit der Gruhengase durch Funken, wehhe lei 
Bearbeitung barter Qesieine mil Stahltverkzeugen, erenfuell durch Beibung 
tolcher Oesteine an einander enstthen. liy Johanx M.vvf.i:. Oestcrreichische 
Zeittchrift fur Berg- und Huttenwesen, Vol XXXIl'.. 1886, pp. 379-3H2, 
398-401. 

This paper contains a summary of cxjHiriments made to ascertain the conditions 
under which fire-damp may be ignited by sparks produced by steel tools used in mining 
bard rocks, or by the friction of hard rocks. 

(fl) The sparks produced by steel tools were similarly produced by the use of a grind- 
stone of coal-measures sandstone, 15*7 inches diameter and 3*1 inches thick, running at 
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250 to 300 revolutions per minute, apaiust wIiimc peripherj two or four |ri«M of poiDUd 
steel were ]ilaoed, with s pnjssure of S'U to ia-2 lbs. A continooni utrotui of spM-lu »«• 
produced i>f varying intensity. Tlic ignition was jirodopwl bj forcing » current uf 
cobI i^ or lin'-daiDp ogunst the spnrka, or liy producing tlioro in an etpUnivc nuiliifv. 
The report of tlia Frencli Fire-damp Conjuiiwion give* the tcuijienituro of ignitinD 
of the following giies: — 

Hotivy carlmrctttd hjdngcn, C,H. 1.022 

Ujdrogen, H IflTfl 

Oirlwnic oiidr, CO 1.B02 

MnnhgM,UH, 1,436 

Tlie Tf port "f tUe Prossian Comuiisidori ^ves almnch higher temperature of ignitioa 
fur fire-damp, as silver &nd copper Hires were fusnl wiLliout igniUujt it. 

The expsriments were made with eon! gu and with mine gu of the foUuM ing coro- 
pcuitioQ 1 — 

Marsh gM,CH tWflO 

Carbonic acid gas, CO, 110 

Oygrn, O 10 

OthiTRiso, N 
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When the slune was dry nrdiiukrj rial ga« waa n^lnrly ignited aftiT ihr gTind* 
stjine li»d maile h few revolutioiis. With a niiriukUng of water on tJic »lonc the qarki 
were leu iiumerotii, but tho coal gu uai fired four tiniM in half an liour'a trial of Uw 
grindiU)iie. 

It was found to be eiceediu;jr1; difflcnlt tii ignil« Bre.dnmp. and only one igiution 
wus produced daring tlic lung Bcrics of ci|>criinenti, and it is iinibubtu tliat tlio lu* of 
water n'ould entirely obviate the danger. 

(J) The pieces of steel used in the first experiments were rcpUccd by hard amj. 
stones, some of which were the same as that of the ^ndstane, and the prtusur4 was 
increased to 2Z lbs. Ordinary coal gas conld bo ignited after the grindnluiie had niadt 
a few revolutions with a piceo of hard sandstone pressed a^inst it. When sbalc wu 
preued agniatt the grindalonc the ignition was produced nith difficulty. Wliun slnl* 
was pressed upon a shale grindstone no sparks were produced. Wlien lin>-dain|i «■■ 
employed it was regularly ignited, when both of tliu stones were of HindttoDe, with a 
pressure of 22 lbs. The ignition did not take place so quickly as when coal gas wM 
used, in some coses only after 10 to 16 socondi elapsed. 

Instances are quoted where heavy falls uf stone wen aocjmpaniul by an intMMi 
flash of liehl, which suggests the concluBJon tlut arc-damp nay bo occasionally ignltad 
by such means. 

(2) Utber FeuertckeinuH^enbrin rerhmeie mm Abiaim. JVj'JtttTa VoH SrmnniBU 
Oaltrreiehitcht ZeilKkfift fir Btrg. it»d UuIUiubm*; Vol. XXT/r^ UBS^ 

In iinler to cause a fall of roof in thn Liebe-Oatl«B Colliery, near Tbeachan. twMt*- 
ni dynamite cartridges wcro used to remove the sUndltig |iropfc all light* were blown 
out, and tho tbnw men in charge observed tliat the fall of roof was ocoouipaolod bj mn 
intense flash uf light, no sparks txnng seen. It may be noted tliat thf n|«raUoa was 
earriod out at a depth of B70 tect, in a thick seam, lying at on angle nf U dutiwc 
Tho roof was uf hard sauditone, and no gas was preaunl in tha district. 

M.W.B. 
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CAMBESS^DES MINING SAFETY LAMP. 

Lampe de SdretS CambessSdh. By — Cambessbdes. Comptes-Rendus mensueli de 
SociiU de V Industrie MinSraU, pp, 26-31 and Plate IV,, February, 1887. 

The principle developed in this lamp is that of a central supply of air. It consists 
-essentially of a Marsaut lamp, save that the air is only admitted through tubular 
pillars to an annular space in the bottom of the lamp, whence it passes through a 
central cone to the flame of an argand form of burner. The oil is contained in an 
attached reservoir, the supply being regulated by a Marriotte tube, placed a short dis- 
tance below the level of the flame. 

It consumes half the oil and produces four or five times more light than an ordinary 
lamp ; it is capable of yielding a light equal io seven or eight ordinary safety lamps 
when required, and produces a light of uniform intensity during the course of many 
hours. M. W. B. 



SAFETY MINING LAMPS. 
Lampes de s4reti ei yritou. By — De Castelnatt. Ibid., page 73, March, 1887. 

An overman, whose lamp had been accidentally extinguished, used one of the work- 
men's lamps to test for gas. This lamp, which was of the ordinary Marsaut type, fired 
the gas and burnt the experimenter. On examination after the accident it was found 
that one of the internal gauzes had been omitted. 

A Marsaut lamp with a single gauze may be compared to a bonnetted Clanny« 
which is very safe in testing for gas in still atmospheres. 

By trials it was found that the defect was due to a play of about -|^ inch when the 
internal gauze was absent. 

It is therefore important that safety lamps must be carefully constructed, so as to 
ensure the close and i)erfect adjustment of the various parts when screwed together; 
and the examination of the lamps should be i)erformcd under experienced supervision, 
so as to prevent the misplacement or omission of any of the parts. 

M. W. B. 



INFLUENCE OF SEISMIC MOVEMENTS UPON THE EVOLUTION 

OF GAS. 

Influence dee mouvemente Sismiquee eur lee DSgagemerUe de Orieou. By 

— Cleemont. Ibid., pp. 34-37. 

It is known that earthquakes accompanied by earth motions, occasionally produce 
abundant escapes of gas at the surface, modifications of the course of subterranean 
streams, etc., and it is highly probable that a reservoir of gas in the immediate vicinity 
of these occurrences may be similarly effected by the fissures accompanying such 
motions. 

But this is not the complete question ; it is to enquire if the micro-seismic motions, 
the minute pulsations of our planet, which leave no visible traces and whose effects 
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are only discovered bj verj icn 
abnormal iasuca nt Are -damp. 

The writer then pnicveda to recite tha e 
French Government.* 

It U evident on observing fl^^irc 2, Plate VI., tbat the proportioui of fire-damp odd- 
tained In the air of the mine and the variations of the proportiona arc rery anall. 
The greatest does not eiceed 1 per cent., the least is nut nuder | per cent., and tU Uw 
Tariutions are between tliese limits. 

It is apparent therefore that observations of this description can on); yield sura 
results after Kreat diSicultici have been ovcreomc, and it is icareclj probablr that 
seianiie movement* have auj' influence upon abnonna] issncs of fire-damp. 

The nnalts are difficult to observe at first, as it must be wlmitEed that an eitentiva 
mine, part in cunrso of working and part aliandoneil, is always in an explosive state it 
one or more points, the spnrk being alone wanted. 

Falls of roof occnr at frequent intervals, and may connect these centres with tli« 
working places, without the aid of seismic motemeiita, and produce abnnnnsl propur- 
tions of fire-damp. 

Again, in order that issnea of gas ma; bo produced hj terreatfial forces, thaa 
forces must be so violent as to produce fissorBs in the roof or floor of the leama, and il 
is not apparent, without tails, tliat simple aodulations can produce them. 

It is known that earthquakes diminish in intensity with depth, and am tmfelt in 
the interior of mines, and also that the imperfect pack walls used in Umgwall wcukingi 
stop fractures and protect the workmen. It must be necessary therefore tu hare a tnio 
earthquake to produce fisHUres in the uuua of the earth. 

Fortnnately these phenomena rarely occnr, and their flrst effecU nrnnld b« to rcndsr 
the mines inaccessible, owing to the lieBvy falls which would be produced. 

M. W. B. 



THE SONOllA EARTHQUAKE (U.S.). 
By O. E. GOODFBLLOW. SeUnet, 3Iaf SfHi, 1887. pp. 483-*. 

A series i>! earthquakes occnrred at Tombstone, A.T., on May 3nl. 1897. t 
•t SlM p.m., local Umo. No damage was done, but water gushed from tho bcda of aU 
streams, which were located under U.S. water laws within one hour. Honldo« •«• 
rolled down the hills. The railroad track of the AtchiwD, Topeka. and Sania Fl U/mA 
was bent 41 inches out of line for a length of 300 feet. Men workinic at a d«pt)i o* 
fiOO feet felt the vibrations very strongly; some said they were inndesick. and all mU 
that the b^itlnm of the shafts or drifts seemed to riw. Men working at ISO fert did 
not notice it very much, and some did not feci it. No damngv was. liowiiMir. dan* U 
the mines, the deepest workings being abont TOO feet. 

At Sonora ond the Frontcmi Valley, in Meiico, the first shixk was felt al 3 |>.n. mi 
May 3rd. Several hoiincs were thrown down, and fissure* vary Ing la width from a faw 
inches to 10 feot. running north and south, were formed over the entira length tl the 

"""■ ll.«r.a 
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WATKU CAKTKIIMJK. 

PateiUed in Germany bif Messrs. Uichakd and Ciiahlbs Stein'au, of Brunswick, 

D.R.P., No. 38,000, J/o^ 16M, 1886. 

This cartridge consists of a glass bottle filled with water and containing a glass flask 
of sulphuric acid which is inserted into a pcrforate<l sheet-iron case filled with quick- 
lime. This is dipped in water, j)lacetl in the shot-hole, and steuiined in the ordinary 
way. The fractures of the rocks should ensue after the moistened lime, water, and acid 
become heated, the flask broken, and a higher heat produced, converting the water into 
steam. M. W. B. 



SOTTIAUX\^ COAL-CRrSHKH-CLKANEK. 

Broyeur-Epurateur, By A. Sottiaux. Publications de la SociStS det Inyenieur* 
tortis de VEcole provincial d'InduHrie et de* Mines du Hainaut. SSr. 2, 
Vol XriL, pp. 133-136. 

A description of this machine appears on pages 68 and 69 of Abstracts in Volume 
XXXV. 

The results of the working of several of the machines arc as follow : — 

They crush the materials in proi>ortion to their friability, and separate the useful 
cool from the sterile matter. 

Coal treated by these machines produces 173 per cent, more coke than the ordinary 
crushed coal; and the coke is in addition more homogeneous, denser, and better and 
more merchantable. 

The loss of coal, passed away with the sterile materials, is, for some coals, about 
5 lbs. per ton treated. 

The quantity of stones removed varies with the purity of the coal and the difference 
of friability of the materials treated. 5 per cent, has been removed from coal containing 
12 per cent, of stone. 

The power of the apparatus is very gn*eat, as it can treat 50 tons of coal per hour 
onlinarily it treats about 35 tons per hour, with a motor of about 15 horse-power. 

A washer for treating the same quantity of coal would cost altout £4.000, and the 
loss of coal would vary from 8 to 30 jwr ceat. or more. 

Under ordinary conditions, one of these machines, to treat 300 t4)ns jxjr 10 hours, 
would cost about £200. 

The machine cleans and pulverises the coal irrespective of the amount of moisture. 

The apparatus requires little or no attention, and receives pieces of wood, iron, oto.« 
without damage to itself. M. W. B. 



SAFETY CATCH FOR TUBS RUNNING UPON INCLINED PLANES. 
Parachute pour plans inclim'x. By A. Lisbet. Publications ile la Society des 
Ingtnieur* sortis de V Ecole provincial^ d* Industrie et des Mines du Sainaut, 
S^r. 2, Vol. XVIL, p. 132. Plate XIIL 

This catch consists of a plate with a jHiir of bent claws projecting from one end. 
It is fitted u-ith two holes, one of which carries a hook to attach to the tub and the 
safety chain attached to the top of the tub. The rope is attached to the other hole. 

As soon as the rope breaks, the claws (which are held up by the tension of the rope) 
fall to the ground and fasten themselves to the sleepers. M. W. B. 

9 
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i:sE OF MINERAL OILK FOR PfKL. 
iui'Ut atiairaUt eommr eambwiUblr. Cantpte Rtndiu de la SofiM dem 

Ingenitvri CivUt. Ib86, fol. It., p. 231, 
iK-iiig arc tlie resnlU of eipcriinonU upon l.bo e>-apanliug power of «ri<ni» 



Prtrok'uin. nl the Brookljn Arsenal, 1986 ... ... IS'M 

Woolwich Arsenal, 1866-7 13-60 

Creowto— Sddler, in 1885 18-00 

Fish uit— Scotland, in 1883 ISW 

Astnlki. Fniianiiiet Cu., on land, in 1885 ie'29 

mi S,S. " Audc" in 1885 ... UIO 

Urasi-Tmriuin ItAilwHV. in 188* UW 



THE ALEXANDRE FAN. 

Dh t'rnfititlrur a Jtiree eetUr\f»st eontidfrf pommr funtilatnir a rfaftim. Bf 

LoOLS TniuAttT. PubticafioM de la SovifU dtt Ingiiiinrt torlii dyrkcttU 

proBineiaU d' l»datlriii ei dtt Minta rfn Haiiianl. Sir. 2, Vol. XVIU^ 

pp. 43-71. 

Tlie writer girw s critical review of the roiiditioni to be obocrvcd in rodacin; ai 

much aa possible Clie ponor rcmaitiitig in the lur on leaving a fan. 

The Alexandre centrifugal fan iia* curved blades, wilh thu following ipoMal 
features : — Tbc eiit clianneU arc turned opposite to tlie direction uf rotation of Uu fan. 
and the re-entries of air are eousidoratilj' diminislied, if not euuipletclj lujipcMiwl, bjr 
the arrangement of tbc tip* of the bUdet. Tbe blade* ire broken off at about 12 tiKbM 
from the externa! circumference, where thej are duplicateil, and tlmir tip* are nqildljf 
bent toward! the circa mference. This arrangemeut appear* to gftatlj nddM tb* 
vol nine of re -entering air. 

The following eiperiroentt bave been tnade upon one of Ilieae Cani TSf lacbM ta 
diameter: — 
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UTILISATFON OF FIKE-DAHP. 

Hilt. ComplH-Stnilui MegimU de 
iralt. lS8fi, y/f. 100-102. 

Tbe iaquiries of tlie PraasiaD Firo-damp CuiniuiBtioii luvc proved two important 
I pwiita, upon which oar instalUtinn n-iu IxuciL 

:t determiuatiun of tlie time required fur tlie diffueioii of Hre-daiiip *itb 
couimou air. It wa» found that if a vuluiue of fire-dau)p was jiaseed by tllc floor into 
a K^llvrj', tho sainc vnlume fts aftern'ards {uiind at tlie roof, and only fC''>d'»U7 
mixed with the atmrapheric air. When 36 cubic feet of gas were placed in a clumber 
of 3S0 taYAe feet, nearl; tbe whole of tbe gas u'aa fouud in about an hour at the top, 
luiplete diffuiion oidj took place liter more tbun tliree or four houra. 
ii different when the air is in iDtitiou ; but ai the vdacily of the air in the work- 
ing placet is not great, it appeared possible to find tbe greater portion of the gas near 
the muf and not mixed with air. 

Tlie second point is that gas ia aiinost aoleSj prodnccd from freshly -wrongbt coal, 
or from recently- exposed coal turfacis ; tlmt the issno occurs in tbe Drat few honrs, 
Mill ceuaes at the end of a few days. Comocjucntlj the largeit voliiniB of gas is found 
at tlie working faces, and, except for blowers, tbe old working contain very little ga<. 

The plant for the capture of tbe gas would cmnprehend u series of pipes going into 
tbe face of all tbe working places, connected with a main leading to a powerfal ex- 
bousting machine upon the snrface. 

A favoarable opportunity for tbe ecniiomical realisation of our ideas oconrred at tbe 
Koenig CaUierji where a large air-compre*aiug engine was lying idle. Tlic comjircssora 
were converted into exhausting niachinos, and the requisite pipes were bud into tbe 
working places in a district opened out a few years previously. 

The district had an output uf 100 tons per day, with less than 100 workmen, and 
from El to 28 cuhie feet of fire-damp per mlunte wore exhansted, forming with the air 
s mixtnre containing 6 to 8 per cent, of gas. Tbe ur current of tbe district only 
contained ^ per cent, of gas. 

The miitnre exhanntvd did not vary greatly in its cuinposition during the day : the 
safety lamp showed that it was explosive. Two analyses were made daily. 

Tlic experiments bad no inHuenee upon the ventilation of the district or of tbe 
mine. Tbe district was ventilated hy 7,000 to 7.800 cubic feet of air per miiintu. 
Part of [he gas was carried away by the air, but tlic exhansted mixture accounted for 
(K)percent.o( tbegaagivonolt. Tbe machine eiliaiistoJ 3G0 cubic feet at atmospheric 
preasuru per minute, and as it was only working at about one-fourth of its power, it 
would be possible to obtain 90 to 100 cutao feet uf gas per luiimte. 

A gaseous mixture containing 9 to 10 per ceut. of gas is eiplouve, and before horn- 
ing it means must be adopted to prevent tbe eiplosiou extending into tbe pipes or 
gasometers. The gasometers should be isolated by hydraulic locks, and wire ganxns 
slmuld be placed in tbe pipes. 

Tlic gascons mixture was applied to two boilers, and 15 Iba, uf water were evajior- 
ated per lb, of gns, supposing that the mixture contained 8 l<i 10 per cent. If all Ibu 
gas iu tlie mine hod been collected there would have been S50 cubic feet per minute, 
which would have evaporated 350,000 Ibi. of water per 21 hours. 

The explosive mixture would be most suitable for gss engines, more especially as it 
boms without smell. With gas at 2s. 4d. per thoosand feet, the captured gas equal to 
about 580,000 cubic feet per day would bo worth £&7 tSs. 4d., or £;U,000 per annum. 

Even it these figures are exaggerated it seems possible that the dangerous enemy 
may be made a source of revenue. M. W. B. 



a 



KKLATIVE POWEIt OF KXf J.OSIVKS. 
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Tbo rullbniiig table iliows. in Cflluniu a, the qtuntit; of bMI pmducnl b; ihe eom- 
buttion of a f^ramnie of the substance ; aiid i, the rolniue in litrm nf the kohuhii pro- 
duets of pombitBlioii. It is saxnmed Vital llie eipbnivc forcv luajr he reprcwiiUil. mp- 
proiinutolj, b; the products of the iiuiiibci? in coluinri* n iind b, wbicb arc (haon in 
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Milling iWH'iler I 

Militarj iwwdcr 608 , , "SSS . 137 

Sporting powder 641 ... -216 ... 139 

I'owder (nitratu of khU) 7W ... -238 .. U» 

Powder (cblorste of potufa) 97i ... '918 ... 309 

Ouii-oottoii 600 ,. BOI ... -ITS 

l-icricacid 687 .-, -7B0 ... 596 

HEratB of polash 579 ... -iSS ... 337 

riuu-cnttoTi, mixed with chlorate of jiotaiiU 1,4^) ... '484 ... 880 

Piorioacid „ ,. 1,421 ... KM ... 582 

Piciateofpotuh „ „ 1.128 ... '347 ... ATS 

Nitro-glyMrine 1.320 - 710 , 939 

Nitro-glyceriiie is evidently tlie Bio»t ctplonii-c. Tbcorpticaily, mily one nbrtano 
can exceed it, protoxide* of nitrogen, liquefied or miird nilh carbnreltid ftiiid^ bul H 
is difficult to me. M. W. B. 



THE IRON MINES OF BILBAO. 

Uinta de Fir dt Bilbao .■ Bftuaii hitlorique da VladmirU tidtrmiyiqmt 4amt tm 

Provincei Batjuet. By ALEXAyDBi Poubcbl. Le Oinie Civil, roL XI-, 

pp. 70-74. 

Tlic iron orci of Cantabria, and eapccially tboce of Somorroitro, dmt to Bilbaui haT« 

been irorfccd from the earlieot time*. Natire bisloriBus allege that tliey were ninod 

by Tubal, the grandsoTi of Noali. Pliny no doubt r«f erred to the Triano dcpoait. when 

lie descril>ed a mountwn upon the tea coast u tormeid of an immouc block of iron 

No local record is found until the tN^iiiiiiiig of the (iileeuth oeatnry, when thi! 
hiitorians relate tliat in the tfoth eeutory the valuable vtna dtUt vw mportol f 
Bilbao to French and Spaniib port«. At the fame time iroa wa* exported \t 
France, and the Netberlandi. 

Tracea uf ferreriai {honrtlu), ihg ]iell|H, etc., bear wltnrat to the old iron iodtutiy 
of Bilbao. Tbnw rudiinititarr mulhodi were ■ud.-enlcd at an carlj date by tbs u 
eoonomical Catalan ■j'ltctD, Tbia proce»ii described in''Qisiiilna>y oc 
Eipaiia," written by l>oa Pedro de MeiliiM in IGitS, and thowt tlut It ha> ciNitianed 
with alight variations uji tu the prveviit day. This writer By* ttiat there « 
period in Biscay and Ouiputcos 300 fcrteriu, each pniduclng about 1,000 cwl*. uf ban 
and steel per annum, a total of leM than 1S,000 tons. Of tbi* •luantit; o 
iiaed iu naral eonstruetfon, one-third wm uihnI in Ibe construction of flic-arau, todk 
miU, and agricultiinil inpltraents. and the rvmaiiiing thiid part w 



In lata the Anblwd produitu were a1)unt 6.000 tniia. lu the rig[tit«enth Mntnry 
Biacay alone producod 12,000 tuna from 215 funmcc*. 

The only ore oacd at tbeic fcrrerUs cif the Biui[ue provinaes wai the vena dnlee, a 
Ted hematite ulmoit free from gangae, tender, oil; to the touch, aiid easily miunl. 
It u not fnand in pocketa, hot in reins crosain^ Ihti vfa dura or otinpanil, and mure 
■bnndantly (eucued iu claj') iti the large dcpoaita of ruhlo. 

The iron produced fcoiu vena dnUe ia free from every implirity ; it is very tenaclona, 
tnallcahle, and eaxily coiivertL-d iuto atecl by comenfation. The reputstiou of tlie iron 
b imiuortaliwd by ShakuspeBre in the tenn Bilbo, «o frequently HpiiUed by him in hia 
plays to letlisl weapona torg^ed from Spaniah iron. 

The moat felohraUxl forget were aituate at OuiptiKCiia. Thua In 1765 there were 
eighteen anchor in&nufactoriea. Abont the tame time there wore ISi ferrerioa at work 
in the lordship of Bilbao, producing T>300 tons of iron per atinam. 

In the early part nf the nineteentli century the iuduatry began to decay, oving to 
fordgn competition, althoagh protected bj prohibitive decrcea, until it did not exceed 
4,000 torn per annum. It fell during civil wars to 1,000 loua, and from 1840 to 1S60 
it only averaged 3,S00 toii« \iet annum. 

The aupplj of ore to the ferrerias aeems scarcely to have touched the enortnoua 
dvponts until the large irou vrorkH of Europe commenced to draw aupplies from them. 
In the beginning of the preaeiit century the output was about 10,000 tons per annum, 
which might be exceeded when the prodnction of iron iu Biscay alone was 12,000 toni. 

The first blaat furnace waa erected in 1818 at i^iita Ana de liolucta. near Bilbwl. 
The old ferrerias fought a hard Bghi fur many yesra ogainsl the indirect pruceaa fo^ 
the mannfacturo of wronght iron, and at the present tinii' the produce nf the ferrerias 
ia protltAbly applied in the manufacture of horae sho(>ti, naiU, culinary and other 



In 183-1 the Ibarra Brothers erected at their llaracaldo works a Chenot famaca for 
the pmdnotion of apongy imu. The etperimcutM gave aatisfactory results, and in 1859 
there were eight furnaces at the Baracoldo works, which produced, np to 1871, S2,000 
tons of apongy iron, eqnal to about 18,000 tuns of tiiiiahed iron. Tlie process was 
abandoned in 1876. 

The Tonrangin process was adopted in I860 at the Gostaca and aii other works. 
TluB reducing furnace is a kind of atflckofen or vertical bloat furnace, producing 
spongy iron like the Clienot, but of cheaper construction and simpler working. The 
process baa been improved by Dnn Jnaj Juan Jnar^[ai, and ia employed at hia works 
for the mauufaoturo of soft iron. Four of these furnaces yielded 1,850 tons of finished 
iron in 1883. and the gross produce by this system from 1860 to 1S83 has been 46,750 

The Ibarra Brothers erected a Aeuond blast furnace at the Unriexu works iu 1819. 
and at the auine time the Santa Ana works erected reHneriea to treat their own pig 
iron and to attempt tlui manufacture of iron cqnal to that of the Catalan proccas. 
TlMae reflQeriea were atopped prior to the eractiou of another blast fnmace in 1851, 
A third blaat furnace was erected at the Santa Ana works in 1860, and gave a short 
trial to the Tourangin proceas. They adopted the Siemens- Langlade proceis in 1873, 
and produced iron similar to that produced by tlie direct proccssea. 

The first uoke furnace and |iiiddliiig funiacea were erected by the Ibarra Brothers 
at Baracaldo works in IBSa This fnriuure liad a capacity of 3,500 cubic feet, and was 
blown with hot hlaat. A second coke furnace was blnwn in in 18TS, and lud a capacity 
of G,700 cubic feet, but was not provided with regenerative hnt-bhut sturca. At this 
Ume the output of the Ibarra Brothera' works would be about 30,000 tons of cnke pig 

II, 10000 to 12,000 tons of nuhi, etc., and 600 to SOO ton* of caMings per aaiiam. 



Ill 1882, a llmlti^ ^»im]miij|-. tlic SucicdaJ iIc Altua Hui'ikki y fnltricu ilo Iiiiiro j 
acero de Bilbaa, took over the bnunew of the Iburo Hermaiio } C*. with Uw iDten- 
tioti of erectiiif; tteel uorks aud rolling millt, nerved by liru large bUit furwoea. 
Tliese blast furnncea were atarted in 1885. The Itecl worki coiitwn two canverUtt. 
tn-D large cupolas, three amall capoUu for fniion ft spiegd, two rohoitinft fumiKt* <ia 
the Bochuin syetein, into whiuh the ingots are pUeed when tliv luimUU w rvmored, a 
furuaco for rclieating bloomn, a large reversible cogging mill with hot (hcvn, •ml 
a roughing and Hniihiiig mill, driven b; the same engine. The Miiivertcn make 13 to 
15 charges per 12 lioura, or from 112 to 135 tons ol blooms. The milU are capabla of 
producing about one-third more wiicu rolling GO yound mils, without intvmwdiata 

The San Bartoiooif uorkit at Mirav&lles lwv« a blaat fumiwc, puddling Tirge, and • 
balling furnace upon the Langlade sjBtcin, and produced 1,200 torn of loerehjuit iron 
in 1884. 

The San Juui works at Usaiixila. now abaniluned. |irodue«d a uliuilar ijiuiititj from 
one charcoal furnace, three pnddliug furnaces, and one Imiling furnace. 

The Santa Agucda work* sold 1,700 tflns in imh and the four puddling f uruacn 
■re treating ■pig iron from the Stm Praneiscu bliut furnaces. 

In the province of Uuijiuxcoa, the San Martin Miiirk* near Ilissain were erKct«d la 
1S66, witb a niUiiig mill and two bslling furuscct. and pmdncu 3,000 ton* Jwl;. 
Tu'o of Lanf^iade'R puddling furnacGR ware erected in 1880-1. and n halllug furnace in 
1883, 

The chiircoal blast furnace at the San Pedro works, near Klgoibar, waa blowD in 
about three years ago, witb a daily production of about IS tonn. 

Tbe (lalindo works were started in 1B32, and comprise four bhut f umacva, farnub«d 
with twelve WUtwoIl stoves, producing from 220 to £10 tons of pg iron |«r 24 honn 
upon a consumption of IR to 20 cwts. of coke. 

The ViscBjra Company, with a capiUl of £500.000, was vUhllsbed iu 1H83. to rii^ 
at the very least, the celebrated Cockerill works in Helgiuin. At prwent llie jJaul i> 
limited to two blast furnaces. 

The three Urge modern works (Alto* Hornus, San Pranclscu. and Vltcaya) euii |vi>- 
duce about 1!2C,000 tons uf pig per annum, of which two-third* wonld h« avallabU for 
eiporUtJon. In 1886 tbe export* weiH^ 57.999 tons, and tlie cnnst and nilwa.i ale waa 

These tumaces shonld conipel« with Knglisb liemaUtc fnmacet i in fscl, IIm 
Dnriiam coke (6 to 9 |>er cent, of Mb) is delivered at tlui furnacvs at lih. jwr u>u, and 
tbe ore*, wbicb yield more tluin 60 per cunt., sehlmn ci»t more llian Im. M. l.iuiotuiw 
(free from phosphonis) eiwU 2m. ihl. Ui 3f>. 3.1. |vr lini. Witb lhiM< lUla. ami villi 
labour averaging 3k. ]iFr ton, tile oo«t cannot cxoced tOa., and nil! prvhsbly bo froiB 
35s. to 38s. per ton. 

The prodnction of the Bilbao nducs for some recent yean has been: — 
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Tlu' imxlnetion nf ore ]ia* ilwrouml «iiicc 1882, mid nt tlii> nine tinw th# minM in 
til? liniid* of privBto owners arc being gradiiallf exhausted. It would be pouible to 
prodace 4,000,000 toiiK iu 1888 a»d 1880, but tlie oatpiit would bo afterwarda reduced 
to 3J300,000 torn, which could not be maintuiiied for inore tluin a farther funr or five 
years. 

The two principal mining companies of tlic district, the Orcoiicra Iron Ore Company 
and the Societfi Frau en- Beige dpa Miiiea de Fer do !*iinnimi»tro, liare determiued In 
limit Iheir output, the fimt to 800,000 toua and the second to 350,000 tons per annum. 
This foresight aranres the ontput nf the (Irconera Company for 20 years and the 
Fmno-Bclgo Compaiijr for 26 years, and an aastired ontpnt of 1,150,000 tons tor 20 or 
85 jea^ fur the works interested, viz., the Altui Homos, Consett, Dowlais, and Empp 
)■ the one, and the Altos Homoi, Dentin, Hontalaire. and Seraiug in the other. 

The Lnchana Mining Compaujr has 1.000,000 tons in reserve. 

Senor Martinei de Las Kitai r«|uirci tor his San Frauoisco works 160,000 tons oat 
of the 820,000 tons raised from hia chief mines. Id Cnion and Amistnsa. which still 
contain more thno 6.000,000 Ions, whilst his other royalties are nearly exhaiisloil. 

Tlie Viscajn Company is supplied from the (laldaines mines, and will Invc their 

II niyaltiei at OUargnii untouched until the Ust moment. 

It is very probable, therefore, that after 1891 the supply of ore avnilnhle for the 

market will be greatly re<lai'«il, and the annaal outpnt will fall in less than ton yean 

about 2,000,000 tons. The result will probably be a rise of prices, should the present 

demand eontinne, and it is possible tliat some of the mines of tlie l^renccs near to the 

Ihe MediterrBnenn mny he rc-opcned. H. W. B. 
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Tiie Cerro de Sau Cristdbal, near Ornro, standing about 13,000 feet above sea-level, 
has biion known lineo the times of the Incas for its rich silver mines. For several 
years the Bolivian mines have been the prey of bubble companies, and many of them 
have failed or are now in difficultieB, Uwing to remote sitnation, difficnltiES of trans- 
port, and bad mnnagement, many rich in ore are not paying, and the only ones now 
nukking large profits are those of lluanchaea and Colquechaca. The Qruro mines are 
prospering, and an amalgamation nf the diSerent mines is eipected shortly to materially 
improve tbeir prospects. The silver occurs partly in strong veins at pyrites and partly 
iu veins of its ow[i. The roek-formatioos are mostly of porphyry or slate. Besides 
the silver ores proper, are worked tinstone and antimony glance, the latter only for the 
sake of its silver. Rich poekctn of pure silver are also found, especially iu the slate. 

As markets for their products the mines depend chiefiy on the works in the ndgh- 
Iwurhood, as ore« containing less than G per cent, of silver will not repay the cost of 
exportation. 

The method of working is wasteful, but is contmlletl by local circumstances. Drifts 
with about 3 per cent, rise lead up to points suitable for the sinking of shafts, from 
which at vertical intervals of from 10 fathoms to 30 fathoms passages lead to the 
veins, thcM being generally worked in step fashion, I'he firm nature of the surround- 
ing tock renders very little walling or propping necessary, only some dry stone arching 
being used at the entrances to main drifts. The tihafts are about 160 fathoms deep. 
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mid owing fo wnrcity nf fiipl nre n-orkrrl by liiT'i' irilis, ^urvc.vinR is ran-iMl .111 in 
very primitive f&tliion mid ia not controlled by lioTcnimeDl, and in miiiitviuunc*, il ■ 
rich vr'm be tlnicli, iti owner has lo cndura eoniidemble litigation nitti bi< nrighhonr*. 

Tlie ores bruufcht to tlie day contain about 1 per cent, of nIvcf. Tliey arv enubal 
and aorled, in which work wonioD sod rhildren aru employed, fliiil iu MimrcDiM lh« ON* 
are wuhed. For nportntion tbcj nre ground intn 6oe iiiEal ; hut thnw for tht> local 
works are bronght down to the riie of nnta. Tho working ia vcrj wnat«ful and modi 
ore it stolen. Hoat mines liave tlieir own silver works ntoaleil at dulanrc* of fit* or 
ail niilea off, where watpr power !« ubtainubli', to which the on** are broaght bv cmrta 
or Hamas. Tho lilvcr works employ tho process of amalgamation eicluuvcly, and 
work ill an eitremclj' oostly manner. Tlie cost ranges tnmi £0 lOa. t4> £9 |«r Um and 
the lou of silver in the process ainonnts to about 30 per cent. Tlie ore* arp ground in 
inachinen driven by water power ; then, c<i!lcct«d in hoxr* and mixed willi salt, tlwjr 
are roosted in a fomace and Anally amalgaiiiBlcd in copiwr vaU. Only one oompsay 
poMcsies an amatgamation mill, tho reat murting to atirring by hand with rods. TIm 
amalgam is washed with water, filtered in cotton bag*, and then melted. The Idot of 
iiaickailver is from 4 ox. to 6 on. per lb. The cylindrictl iHtrs iif siUcr obtained hare 
a weight of about 1 cwt. each. 

Abimt 2,000 peraons are employed in the mines. A shift liuis aboul iwelve bAur*, 
tiie time actnallj worked l)eing about eight honrs, hiiiI Ibi' wn^r 'if a licwvr n abiiul 
2a. lOd. per day. The miners are chiefly Indiana. 

A. H. I.. 
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Ore; dreaaing with ur-jigs, abs. 20.^ 

With oir-blait, obii. 22.— New silver. 

ahs. 41. 
Original meiuburs, xviii. 
Omro; silver inines of, abs, 61. 



Patrons, xv. 

Pebbles in the eual of Central France, 
abs. 6. 

Peguutito; the diamond-bearing, of Hin- 
dustan, abs. 37. 

Ferak ; tin mining in, abs. 3. 

Petroleum in India and Bnrmah, abs. IJ . 

Plants of the coal formation, ahs. 9, 

Poech's automatic gates for winding 
shafts, abs. 23. 

Power of cxplosivee, abs. 48. 

Preaidaut; Sir I^wthian Bell, remarka on 
his election, 1. — Presidautial Address, 
131. 

President's Address, by Sir Lowthiau Ball, 
131 . — J ntrodnctory .— 50 years' progress 
of local industry .^ProRTess dependant 
on cheap fnel, 131.— Railways 50 years 
ago. — Neighbourhood of Newcastle the 
birthplace of railways. — History of 
railway development, 132. — Tools and 
appliances 50 years ago.- Work turned 
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out now and 50 jetn ago. 134.— C1r-ii|i 


Prices of coal and coke at the Bive^- 




Oier, aU 28.-*t St. Klienue. abs. 3L 






ent.— lUilM-uys in the United Btatcs of 


on the cipcrimentt of the, aba. 13. 


America, 135,— Slaun ii»rig»tion a eon- 


Pump* (Balance) for«(lf^ting incSiMd 


MqacBco of rwlwayj.— Fonuer opiuioiiB 


jilanes, abs. 6. 


1 respecting ocenn fltoamors. — Brituh 






deposits of, abs. 33. 


^^H pendent on coal and iron, 137. — Im- 


Pyrites; spontaneous cumbuition of. 


^^^^1 proved carrying capacity of iron iliipa.— 


■bs. ». 


^^H Compound tagiaa. 13a— Heat ETolrtd 




^^^^H by combustion of ftiol, 139. — Lois uf 








^^H 141.— Heat in steam at Tarioos prei- 




^^H sun>s.~Loa* by latent heat in stcaui. 




^^H 142.— Lou by friction. &c.— Air Kn- 


B*in (Bydranllc) for towering the cage 


^^H giiiea. — Value of coa! in the arts.— 


at the bottom of tbe shaft, aba. 16. 


^^H Kxhaiistion of coal, 143.— Subttitutrs 


Beception of visitors, ISS. 


^^H for coal, 144.— Katural i^ and oil,— 


ReUtive power of explosives abs. 48. 






^^^H ot iron, 147.— Recent improvemeuU in 


ning at the WctI Thoruley COHerj, 


^^^H manufactunt of iron, 148.— Baric pro- 


by Henry Wliite, 47. 




Bbpobts : Bj Hirr MBTgi»f on SeouriU. 




81.— Conncil, v.-t'inancfc riiL 


^^M in nmnufu:ture of irau.- EtTect of steam 




^^^1 poHcr on trade of world.- Food impor- 


the cage at the bottom of tbe sfaaTL 


^^^1 tation, 160.— EfFect of Com Lavs on 


aba. 16. 


^^H prices.— Cost of living abroad and in 




^^H the United Eingdom.-ImporU of food. 


aba. 28. j 


^^H 161.— Table ihoniUK weight of material 


KobsDU J: Archer's i^praycr for Uying tba 


^^H imported and retained in the Uiiitid 


dust in mines, 99. 


^^H Kingdom for buman food and for fecd- 




^^B Ing cattle.-Food con.iimL>d in Tniled 


winding, abs. 24. 




ItuumanU; salt miiM of. aba, U. 


^^^^1 of imported articles in tbe years since 


Royal Charter, xiivii. 


^^M 1855,&c.~Effoctof improvedtnniit in 


Itulea, xliii. 




Russia ; geology of Kaateru Siberia, aba. S. 


^^H 163.— Skill ot British artisan, 165.- 








^^M in northern coal-Keld of England. 157. 


Safety cartridge for mtot>, abs. S3. 


^^H -CoUwe of Physical Science in New- 


Safely-catch for tubs, aba. 43. 1 


^^H castle, 168.-Itewarl[s by Moiis. V. Dhi, 






bmp, 8.~CiireU«r-a lock for. (Sm J 


^^^H Preasure eierted by water in soil; «u the. 


AVW,-;a«f «-) -Camb—Mti-a. ,k».U. M 


^^H 


-Manaut, aba. 4S. ■ 

1 
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Mt minca of RoumaaU, tht. 31. 

SGliMiacbiefTs i^tcctric nufuly-lunii). (Sim 
Mitur'i «ta tltctric tqfelj/'lainp.) 

Schools; Uiiiiug, uU». 52. 

Serntineen appuiiiU'd, 129. 

SicxiOKB : Sketcli scctinn from Snii Juiti 
de 1b9 Abadi'siu to the mmiiit^iui of 
Surroctt, Flale 3,— Sittioiis of stratu iii 
tlie conl-niciuiirei of CaUluiilik, I'lale i, 
— Uarkantal scctiou from U&rli?cli 
through Eliinog-fawr, Flale 17.— Uori- 
loatsl Hicbiou bboiriiig tUo porlioiu of 
the outcrop west of U]iper Moulfre. 
Pfaf« lit. — Sections BbowiagcnutortlunB 
uear the Hoelfre mluo, I'late 19. 

Secarite, On; a new blutiog compaund, 
by S. B. Coiou, 79.~VBiiktioiis iii the 
mode of preparing the powder, 71>.^ 
prutactioii iKUiist moUture; its iidt-aii- 
tugei, 80.— Eeiwrt by Iturr Margral, 
81. — ^DiscilKicd. 82. — Further diaciunun 
postponed, 1£1. 

Seismic uioremeuts; inflauiiccuf, upon thti 
evolutiaus of gas. 13, alu. 43. 

Sor centrifngal fun. abs. 1. 

Siberia (EaeUrD) ; guulog; of, aba. 8. 

Silver mines of Marienberg, aba. 37.— Of 
Oruro, ill Bolivia, abe. 51. 

Silver orej new, aba. 11. 

Sinliing a abaft througli ijiiiuksands bj 
coQipreswd air. ahe. 35. 

Soaora eartfaqnuke, aba. 4-4. 

Sottiaox's cual-crUGher-cleaiicr, ab«. 45. 

Spun; uotcaouthccosl-ineasuveaof Cata. 
lunia. (See Nolei on, 4'c.) — Iniu uiinea 
of BUbao, abs. 48. 

I Specific gravities of bodies ; form of ap- 
paratus for the rapid dctemiiuatitm ol. 
(See Form of apparaliu.) 
Spontaneous comhuatiou of pjritui, aba. 8. 
Bprayer for laying dust in mines; Arcbor 
Hill Rubaon'a, 99. 
8L Etienne; prices of coal and cuke at, 
ftba. 31. 
SuxiBiiCB: Importation and coDsumption 
of food, 1G2. — Mining lottitutiwu, 



niiDitHir of membera, subscriptions, &.e., 
196.— Mineral produce of Great Britain 
for tbo year 188li, 197. 
Stcaveiison, A. L.; Ou the syatem of 
working ironslone at Lumpiey mines by 
liydmulic drills. (Sue Oh Ike lyi/en 

=/. ■!■=-) 

stone drifts; Tallicr's Byitem of support- 
ing, abs, 31. 

t^tune tubbing, nbs. 39. 

Students, iiiili. 

Sabscrilnug coUiuriw, luvi. 

SubscripUons, xii. 

Swan, J. W.; On an improved electric 
safety-lamp for miners. (See EUelrie 
la/itylaiiip.) 



Tellier'- sj->l^.'m ot au].portLi]g st.mu- drifts, 
ubs. 34. 

Tin mining in Perak, aba. 3. 

Touquin (Eastern); the geology of , abs. 
36. 

Transit; improvements in, 163. 

TcBiuiuisaioii of power by steam, by Prof. 
J. H. Mcrivale, 13. — Kxtensioa of the 
system at Broomkill Colliery, 13.— 
Prublema to be solved by tlie mining 
cnglnGor in ateuiu transmisaiau. — Loss 
by radiation, 14. — Table slioM-ing pees- 
sure, temperature, weight, volume, kc, 
of saturated steam, IS.^Loss by contact 
with ^r, 17.— Loss by frictloii, 19.^ 
Experiments upon tbo loss due to con- 
densation, 20. — Experiments upon the 
loss due to friction, 22.— The design of 
a steam transmission. — Ei^ierimeuts 
with Wurmald's composition, 24. — 
Practical details, 25.— Useful effect, 2S. 
— Disciuaed, 27. 

Transmitting motive power; compariaoo 
of the costs of sflTcral systems, aba. 12. 

Treaanror's accounts, x. 

Tnhbing ; stone, aba. 29. 

Tubs; safety-catch for, abs. 43. 

Tunnel; underground canal at Oibu, 110, 
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Underground canal at Orbo, 119. 
Use of mineral oils for fuel, abs. 46. 
Utilisation of fire-damp, abs. 47. 

Velocity with which a gas passes from ono 
pressure to a lower pressure, abs. 26. 

Ventilation : Ser centrifugal fan, abs. 1. — 
Of mines in Westphalia, abi. 17. — Klcy 
fan, abs. 28. — Alexandre fan, abs. 46. 

Visit of Mining and Mechanical Engineers, 
125. — Pr(^^mme of excursions, &c., 
201. — Haulage exhibits described, 218. 
— Coal mine at the exhibition, 222. — 
Lead mine, 223. 

Walcher mining wedge, abs. 27. 
Water in soil ; on the pressure exerted by, 
abs. 16. 



Water cartridges, abs. 25, 45. 

Wedge ; Walcher mining, abs. 27. 

West Thornley Colliery; lightning at, 47, 
86. 

Western Pyrenees ; the metalliferoos de- 
posits of the, abs. 38. 

Westphalia ; ventilation of mines in, ab«. 
17. 

White, Henry; on lightning at West 
Tliomley Colliery, 47, 86. 

Winding wire ropes; experiments upon, 
abs. %\, 

Wire ropes for winding; ex])crimcntsnpou, 
abs. 21. 



Zinc blendes of Freiberg, abs. 40. 
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